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1 .  PURPOSE. T h i s  a d v i s o r y  c i r c u l a r  (AC) p r o v i d e s  s t a n d a r d s  a n d  g u i d a n c e  f o r  
p l a n n i n g ,  d e s i g n i n g ,  a n d  c o n s t r u c t i n g  a n  a i r p o r t  r e s c u e  and f i r e f i g h t i n g  s t a t i o n .  

2 .  CANCELLATION. A d v i s o r y  C i r c u l a r  150 /5210-10 ,  A i r p o r t  F i r e  and  R e s c u e  Equ ipmen t  
B u i l d i n g  G u i d e ,  d a t e d  December 7 ,  1 9 6 7 ,  is  c a n c e l l e d .  

3.  APPLICATION. The s t a n d a r d s  and g u i d a n c e  c o n t a i n e d  h e r e i n  a r e  recommended by 
t h e  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n  f o r  u s e  i n  t h e  d e s i g n  and  c o n s t r u c t i o n  o f  a i r -  
p o r t  r e s c u e  and  f i r e f i g h t i n g  s t a t i o n s .  FAA s t a n d a r d s ,  where  n o t e d ,  a r e  m a n d a t o r y  
f o r  t h o s e  p r o j e c t s  i n v o l v i n g  f e d e r a l  f u n d s .  FAA STANDARDS ARE IDENTIFIED BY 
BOLDFACE CAPITALS. When n e c e s s a r y  t o  meet l o c a l  c o n d i t i o n s ,  room s i z e s  and o t h e r  
areas s p e c i f i e d  h e r e i n  may b e  i n c r e a s e d  u p  t o  20 p e r c e n t .  

4 .  METRIC UNITS. To p r o m o t e  a n  o r d e r l y  t r a n s i t i o n  t o  m e t r i c  ( S I )  u n i t s ,  t h i s  A C  
c o n t a i n s  b o t h  E n g l i s h  and  metric d i m e n s i o n s .  The metric c o n v e r s i o n s  may n o t  b e  
e x a c t  a n d  p e n d i n g  a n  o f f i c i a l  c h a n g e o v e r  t o  t h e  m e t r i c  s y s t e m ,  t h e  E n g l i s h  d imen-  
s i o n s  g o v e r n .  

LEONARD E. YUDD 
D i r e c t o r ,  O f f i c e  of A i r p o r t  S t a n d a r d s  
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CHAPTER 1 .  INTRODUCTION 

1 .  O V E R V I E W .  The primary o b j e c t i v e  of an a i r c r a f t  r e scue  and f i r e f i g h t i n g  (RFF) 
s e r v i c e  i s  t o  save l i v e s  by minimizing the  e f f e c t s  of an a i r c r a f t  acc iden t  o r  
i n c i d e n t .  Optimizing the  l o c a t i o n  of the  a i r p o r t  f i r e  s t a t i o n  and s t a t i o n  des ign 
enhances the  e f f e c t i v e n e s s  and e f f i c i e n c y  of s e r v i c e  personnel.  S t a t i o n  s i t e  s e l e c -  
t i o n  which emphasizes o p e r a t i o n a l  RFF veh ic le  f a c t o r s  lowers emergency response 
t imes .  Fur the r  t ime reduc t ions  a r e  a t t a i n a b l e  by s t a t i o n s  b u i l t  t o  the  veh ic le  
room, s t a t i o n  hallway, and apron dimensional s t andards  of t h i s  advisory  c i r c u l a r .  
S t a t i o n  opera t ions  can be more e f f i c i e n t  and c o s t - e f f e c t i v e  by implementing an 
o v e r a l l  s t a t i o n  system design thereby e l imina t ing  opera t iona l  shortcomings. T h i s  
approach i n t e r r e l a t e s  the  major s t a t i o n  subsystems, e .g . ,  H V A C ,  e l e c t r i c a l ,  and 
p ip ing  systems. Human eng ineer ing ,  which promotes not only personnel s a f e t y  b u t  
more a l e r t  and ready i n d i v i d u a l s ,  i s  included.  

2 .  PROJECT PHASES. Although p r o j e c t  phase a c t i v i t i e s  may vary i n  d e t a i l  according 
t o  the  s p e c i f i c  needs of each i n d i v i d u a l  a i r p o r t ,  the  following p r o j e c t  phases ,  w i t h  
t h e i r  own s u b s t e p s ,  lead t o  a  f u n c t i o n a l  and c o s t - e f f e c t i v e  s t a t i o n .  

a .  The Planning Phase. 

( 1 )  I n i t i a l  Planning Decis ions .  

( i )  Expanded o r  New A i r c r a f t  Rescue and F i r e f i g h t i n g  S t a t i o n .  The 
sponsor should determine whether i t  i s  more c o s t - e f f e c t i v e  t o  expand an e x i s t i n g  
s t a t i o n  o r  t o  c o n s t r u c t  a  new one i n  meeting a i r c r a f t  RFF s e r v i c e  needs. Once the  
d e c i s i o n  has been made, the requirements of the  expanded or new s t a t i o n  should be 
c l e a r l y  and p r e c i s e l y  def ined.  T h i s  l i s t  of requirements in f luences  a l l  a s p e c t s  of 
p lann ing ,  des ign ing ,  and cons t ruc t ion .  The a i r p o r t  master p lan ,  which i n t e g r a t e s  
a l l  a s p e c t s  of a i r p o r t  p lanning,  short- term and,  more important ,  long-term develop- 
ment needs ,  can a s s i s t  i n  t h i s  determinat ion.  

( i i )  S i n g l e  or  Dual S t a t i o n  Functions.  The sponsor should decide  
whether the  s t a t i o n  w i l l  have the  s o l e  funct ion of a i r c r a f t  RFF o r  dual  func t ions .  
Some common p r a c t i c e s  a r e  t o  house both a i r c r a f t  RFF v e h i c l e s  with a i r p o r t  snow 
removal equipment o r  s t r u c t u r a l  f i r e f i g h t i n g  v e h i c l e s .  Other double d u t i e s  include 
permanent o r  temporary medical t rea tment  f a c i l i t i e s ,  s e c u r i t y  o f f i c e s ,  and main- 
tenance t e rmina l s .  Precaut ions  should be t aken ,  though, t h a t  t h e  a i r c r a f t  RFF 
v e h i c l e  room is separa ted  from the  f a c i l i t i e s  of o the r  a i r p o r t  departmental  func- 
t i o n s  t o  avoid delayed emergency veh ic le  responses and opera t iona l  c o n f l i c t s .  

( i i i )  S i n g l e  or  Mul t ip le  A i r c r a f t  Rescue and F i r e f i g h t i n g  S t a t i o n s .  
For l a r g e r  a i r p o r t s  w i t h  s e v e r a l  runway p a t t e r n s ,  a  zonal coverage by m u l t i p l e  s t a -  
t i o n s  i s  o f t e n  t h e  answer, not only t o  meet veh ic le  response t imes ,  but t o  shor ten  
response t imes t o  high r i s k  a r e a s .  A i r c r a f t  acc iden t  s t u d i e s  show t h a t  a  l a r g e  
number of a i r c r a f t  mishaps occur on or near the runways ( see  f i g u r e  1 ) .  The more 
s e r i o u s  a c c i d e n t s ,  i n  terms of c a s u a l t i e s  and f i r e  c o n t r o l  c o n d i t i o n s ,  occur i n  or 
beyond the  runway end s a f e t y  a r e a s .  Where more than one s t a t i o n  i s  provided,  one 
s t a t i o n  should be des ignated t h e  master s t a t i o n  and the  o t h e r ( s )  a s  s a t e l l i t e ( s ) .  
Usual ly ,  the  range and e x t e n t  of the  f a c i l i t i e s  vary between those  which a r e  more 
a p p r o p r i a t e  f o r  the  master s t a t i o n  and those a t  a  s a t e l l i t e .  
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( i v )  Vehicle F l e e t  Requirements. Federa l  Aviation Regulation (FAR) 
P a r t  139, C e r t i f i c a t i o n  and Operations:  Land Ai rpor t s  Serving Cer ta in  Air C a r r i e r s ,  
e s t a b l i s h e s  the  minimum amount of f i r e  ex t ingu i sh ing  agent re'quired f o r  each ce r -  
t i f i c a t e d  a i r p o r t  toge the r  w i t h  t h e  minimum number of a i r c r a f t  RFF veh ic les  
r equ i red  t o  t r a n s p o r t  the  agen t .  There a r e  a  number of a l t e r n a t e  combinations of 
a i r c r a f t  RFF v e h i c l e s  and agen t s  used t o  comply w i t h  these  requirements.  The 
number and type of a i r c r a f t  RFF veh ic les  t o  be i n  the  f l e e t  a r e  the  s t a r t i n g  point  
f o r  a i r c r a f t  RFF veh ic le  room space a l l o c a t i o n s .  T h i s  number d r i v e s  the  des ign f o r  
the  major i ty  of t h e  remaining s t a t i o n  rooms and o the r  s t a t i o n  elements.  For 
example, i t  governs the  des ign and space designated f o r  d o r m i t o r i e s ,  l a v a t o r i e s ,  
the  k i t c h e n ,  watch/alarm room, and o the r  key s t a t i o n  elements.  

( 2 )  S e l e c t i o n  of an Arch i t ec t  and Engineer ( A / E ) .  The e x p e r t i s e ,  adv ice ,  
and counsel  rendered by a  l i censed  a r c h i t e c t  and engineer  ( A / E )  a r e  e s s e n t i a l  t o  
t h e  a i r p o r t  sponsor.  AC 150/5100-14A, A r c h i t e c t u r a l ,  Engineering,  and Planning 
Consultant  Se rv ices  f o r  Airpor t  Grant P r o j e c t s ,  provides sponsors with guidance i n  
t h e  s e l e c t i o n  and employment of a r c h i t e c t u r a l ,  engineer ing,  and planning 
c o n s u l t a n t s .  Addi t iona l ly ,  i t  provides guidance on c o n t r a c t  format and p rov i s ions ,  
methods of c o n t r a c t i n g ,  and a l lowable  c o s t s .  I t  should be noted t h a t  i f  the  s t a -  
t i o n  i s  t o  be const ructed a s  a  p a r t  of a  Federal  a i r p o r t  g r a n t  p r o j e c t ,  the  se lec -  
t i o n  of the  A/E should conform t o  OMB Ci rcu la r  A-102, Attachment 0 .  The se lec ted  
i n d i v i d u a l  should know o r  l e a r n  t h e  needs of a i r c r a f t  RFF s e r v i c e  personnel and 
t h e i r  s p e c i f i c  opera t ions .  Basic A / E  d u t i e s  i n  a d d i t i o n  t o  des ign ,  a r e  t o  oversee 
c o n s t r u c t i o n ,  a s s i s t  i n  t h e  nego t i a t ions  between the  c o n t r a c t o r  and the  a i r p o r t  
sponsor ,  and ensure t h a t  a l l  c o n t r a c t u a l  o b l i g a t i o n s  a r e  met i n  accordance w i t h  the  
p lans  and s p e c i f i c a t i o n s .  

( 3 )  S e l e c t i o n  of a  P r o j e c t  Team. A c l o s e l y  i n t e g r a t e d  team of d i v e r s e  
p r o f e s s i o n a l s  should be organized t o  plan and monitor the  p r o j e c t .  The team should 
i n c l u d e  design consu l t an t s  such a s  t h e  a r c h i t e c t  and engineer  ( A / E ) ,  a i r p o r t  plan- 
n e r s ,  non-Federal a u t h o r i t i e s  funding t h e  p r o j e c t ,  and a t  l e a s t  one person from 
a i r p o r t  opera t ions  and a i r c r a f t  RFF s e r v i c e .  Where no formal a i r c r a f t  RFF s e r v i c e  
e x i s t s  a t  the  a i r p o r t ,  a r e p r e s e n t a t i v e  from t h e  o rgan iza t ion  t h a t  w i l l  provide the  
s e r v i c e  personnel should be a  member of the  team. F i r e f i g h t e r  p a r t i c i p a t i o n  i n  t h e  

.-design of the  s t a t i o n  is  a  good source  of o p e r a t i o n a l  requirements.  Their  f i r s t -  
hand knowledge of o t h e r  s t a t i o n  shortcomings and a s s e t s  i s  a  vas t  resource  of use- 
f u l  informat ion.  When deemed necessary ,  a s s i g n  o t h e r s  t o  t h e  team t o  provide added 
e x p e r t i s e .  Wi th  such a  d i v e r s i t y  of team s k i l l s ,  a l l  probable r a m i f i c a t i o n s  of a  
d e c i s i o n  a r e  normally considered and chances f o r  mistakes and omissions reduced. 

(4) Data Col lec t ion .  Inventory and/or projected a i r p o r t  requirements f o r  
between 15 and 25 y e a r s  should be gathered.  The da ta  c o l l e c t i o n  should a t  l e a s t  
inc lude  the  fo l lowing:  

( i )  Planned a i r p o r t  development and/or expansion.  

( i i )  Current  and fo recas ted  a i r p o r t  opera t ions .  

( i i i)  A i r c r a f t  RFF s e r v i c e  needs a s  a  funct ion of the  a i r p o r t ' s  pres-  
e n t  and f u t u r e  a i r p o r t  i n d i c e s .  

( i v )  Projected l i f e - c y c l e  c o s t s  ( cons ide r  both i n i t i a l  and long-term 
c o s t s  of ownership).  
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( v )  F a c i l i t i e s  p r o v i d e d  by e x i s t i n g  f i r e  s t a t i o n ( s 1  a n d  b u i l d i n g ( s 1 .  , 

( v i  ) S e r v i c e  p e r s o n n e l  r e q u i r e m e n t s .  

( v i i )  E q u i p m e n t  r e q u i r e m e n t s ,  i n c l u d i n g  s u c h  new t e c h n o l o g y  a s  com- 
p u t e r i z e d  s y s t e m s  f o r  c o m m u n i c a t i o n s  and b u i l d i n g  s y s t e m s  o p e r a t i o n .  

( v i i i )  S t a n d a r d i z e d  h o s e  f i t t i n g  s i z e s  wh ich  c a n  be  s h a r e d  by non- 
a i r p o r t  RFF s u p p o r t  u n i t s .  

( i x )  Need f o r  s p e c i a l  e q u i p m e n t  and  p r a c t i c e s  f o r  s o l v i n g  s p e c i f i c  
p r o b l e m s  ( e . g . ,  q u i c k  d i s c o n n e c t  f i t t i n g s  f o r  u s e  w i t h  o l d e r  a i r c r a f t  RFF v e h i c l e s  
t h a t  r e q u i r e  c o n s t a n t  a i r  p r e s s u r e  and  h a v e  no on -boa rd  c o m p r e s s o r ) .  

( x )  R e q u i r e m e n t s  f o r  n o t i f i c a t i o n  o f  p r o p e r  a u t h o r i t i e s ,  e . g . ,  t h e  
FAA ( s e e  AC 150/5370-2C,  O p e r a t i o n a l  S a f e t y  o n  A i r p o r t s  D u r i n g  C o n s t r u c t i o n ) .  

( x i )  R e q u i r e m e n t s  f o r  t h e  h a n d l i n g / s t o r i n g  o f  h a z a r d o u s  materials. 

b.  The  D e s i g n  P h a s e .  I n t e g r a t i n g  t h e  a i r p o r t ' s  r e q u i r e m e n t s  w i t h  t h e  c o s t ,  
s c h e d u l e  c o n s t r a i n t s ,  and  p r e p a r i n g  p l a n s  and  s p e c i f i c a t i o n s  r e q u i r e s  t h e  a i r p o r t  
s p o n s o r ' s  and  t h e  p r o j e c t  team's i n v o l v e m e n t  f r o m  t h e  e a r l i e s t  d e c i s i o n s  t h r o u g h  
t h e  c o m p l e t e d  s c h e m a t i c  d e s i g n s .  A C  150/53OO-gA, P r e d e s i g n ,  P r e b i d ,  and  
P r e c o n s t r u c t i o n  f o r  A i r p o r t  G r a n t  P r o j e c t s ,  d e s c r i b e s  a p p r o p r i a t e  p u r p o s e ,  t i m i n g ,  
p a r t i c i p a n t s ,  a n d  a g e n d a  items f o r  e a c h  o f  t h e s e  g r o u p  m e e t i n g s .  A p p r o v a l  by t h e  
s p o n s o r  and  t h e  p r o j e c t  team s h o u l d  p r e c e d e  i n i t i a t i o n  o f  s u b s e q u e n t  s t a g e s .  
S p o n s o r  a p p r o v a l  s h o u l d  i n c l u d e  a n y  n e c e s s a r y  a d j u s t m e n t  o f  t h e  a i r p o r t  master p l a n  
t o  r e f l e c t  t h e  p r o p o s e d  l o c a t i o n  o f  t h e  s t a t i o n ( s 1  a n d  t h e  m o d i f i c a t i o n  o f  b u i l d i n g  
r e s t r i c t i o n  l i n e s  (BRL) t o  p r e c l u d e  f u t u r e  a i r p o r t  c o n s t r u c t i o n  f rom i n t e r f e r i n g  
w i t h  t h e  s t a t i o n  s u r v e i l l a n c e  o f  t h e  movement area. A c t i v i t i e s  e n c o u n t e r e d  t o  
a c c o m p l i s h  a c o m p l e t e d  p r o j e c t  d e s i g n  i n c l u d e  t h e  f o l l o w i n g .  

( 1 )  S c h e m a t i c  D e s i g n s .  Upon c o m p l e t i o n  o f  s c h e m a t i c s ,  t h e  s p o n s o r  and 
t h e  A/E s h o u l d  i d e n t i f y  e s t i m a t e d  c o s t ,  c o n s t r u c t i o n  m a t e r i a l s  and e q u i p m e n t  n e e d e d ,  
items t o  b e  i n c l u d e d  i n  t h e  c o n t r a c t  d o c u m e n t s ,  a n d  o t h e r  items o f  o p e r a t i o n a l  
i m p o r t a n c e .  

( 2 )  Cost. After t h e  A/E d e v e l o p s  a s t a t i o n  o u t l i n e  f rom t h e  l i s t  o f  
r e q u i r e m e n t s ,  a  r o u g h  c o s t  a p p r o x i m a t i o n  o f  a  c o n c e p t u a l i z e d  s t a t i o n  s h o u l d  be  
e s t a b l i s h e d .  

( 3 )  D e s i g n  Deve lopmen t .  T h i s  s t a g e  s h o u l d  e m p h a s i z e  s t a t i o n  c o n s t r u c -  
t i b i l i t y .  Any u n c e r t a i n t i e s  i n  t h e  s t a t i o n  s u b s y s t e m s  s u c h  as s t r u c t u r a l ,  e l e c t r i -  
c a l ,  and  c o n s t r u c t i o n  material d e t a i l s  s h o u l d  b e  worked o u t  and a c c o r d i n g l y  
r e f l e c t e d  on t h e  s c h e m a t i c s .  

(4) P l a n s  a n d  S p e c i f i c a t i o n s .  T h i s  stage s h o u l d  f o c u s  on  e s t a b l i s h i n g  
c o n s t r u c t i o n  d r a w i n g s ,  p l a n s ,  and  s p e c i f i c a t i o n s .  S p e c i f i c  c o n s t r u c t i o n  m a t e r i a l s ,  
w o r k m a n s h i p ,  and  s p e c i a l  c o n s t r u c t i o n  c o n d i t i o n s  need t o  b e  i d e n t i f i e d .  B e f o r e  
b i d d i n g  b e g i n s ,  t h e  s p o n s o r  s h o u l d  u n d e r t a k e  a  f i n a l  p r o j e c t  d e s i g n  r e v i e w  and 
i n c o r p o r a t e  any  m o d i f i c a t i o n s  n e c e s s i t a t e d  by c h a n g e s  t h a t  may h a v e  o c c u r r e d  a f t e r  
t h e  p l a n n i n g  p h a s e ,  s u c h  a s  i n  p e r s o n n e l  r e q u i r e m e n t s ,  t e c h n o l o g y ,  o r  b u i l d i n g  
r e g u l a t i o n s .  
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( 5 )  A p p r o v a l s .  S t a t i o n  d e s i g n s  must  comply  w i t h  l o c a l  a n d  s t a t e  b u i l d i n g  
c o d e s  a n d  o t h e r  F e d e r a l  r e q u i r e m e n t s  where  a p p r o p r i a t e .  I f  t h e s e  r e q u i r e m e n t s  
e x c e e d  o r  are more s t r i n g e n t  t h a n  t h o s e  c o n t a i n e d  i n  t h i s  a d v i s o r y  c i r c u l a r ,  t h e y  
s h a l l  t a k e  p r e c e d e n c e .  A d m i n i s t r a t i n g  a g e n c i e s  may r e q u i r e  s t a t i o n  d r a w i n g  
a p p r o v a l  and  i s s u a n c e  o f  a  b u i l d i n g  p e r m i t  p r i o r  t o  c o n s t r u c t i o n .  I n  a r e a s  
s u b j e c t e d  t o  e a r t h q u a k e s ,  h u r r i c a n e s ,  h e a v y  snow l o a d s ,  h e a v y  d r i v i n g  r a i n ,  h a i l ,  
o r  h i g h  w i n d s ,  s t a t i o n s  s h o u l d  u s e  materials d e s i g n e d  t o  w i t h s t a n d  s u c h  phenomena.  

c .  The C o n s t r u c t i o n  P h a s e .  The c o n s t r u c t i o n  p h a s e  i n c l u d e s  a l l  a c t i v i t i e s  
r e q u i r e d  a f t e r  t h e  award  o f  a  c o n s t r u c t i o n  c o n t r a c t .  

( 1 )  R e s i d e n t  E n g i n e e r .  P e r i o d i c  i n s p e c t i o n  by a  r e s i d e n t  e n g i n e e *  o f  t h e  
work i n  p r o g r e s s  may b e  p a r t  o f  t h e  b a s i c  s e r v i c e s  o f f e r e d  by t h e  c o n t r a c t e d  A/E 
f i r m .  I f  t h e  s p o n s o r  d e s i r e s  s u c h  a n  i n s p e c t i o n  s e r v i c e ,  i t  mus t  b e  a d d r e s s e d  
w i t h i n  t h e  c o n t r a c t .  F u l l - t i m e  i n s p e c t i o n  may be  p r o v i d e d  by e i t h e r  t h e  s p o n s o r  o r  
t h e  A/E firm. The p r e s e n c e  o f  a  r e s i d e n t  e n g i n e e r  p r o v i d e s  some a s k u r a n c e  t h a t  t h e  
c o n t r a c t o r s  are c o m p l y i n g  w i t h  t h e  terms o f  t h e  c o n t r a c t  t h r o u g h  a c c e p t a b l e  work- 
m a n s h i p  a n d  m a t e r i a l s .  The i n d i v i d u a l  s h o u l d  h a v e  e x p e r i e n c e  i n  f i r e  s t a t i o n  
c o n s t r u c t i o n  a n d  knowledge  o f  p r o p e r  i n s t a l l a t i o n  and o p e r a t i o n  o f  f i r e  s e r v i c e  
s y s t e m s .  AC 150 /5370-12 ,  Q u a l i t y  C o n t r o l  o f  C o n s t r u c t i o n  f o r  A i r p o r t  G r a n t  
P r o j e c t s ,  p r o v i d e s  a  l is t  o f  p r i m a r y  d u t i e s  and  r e s p o n s i b i l i t i e s  o f  a  r e s i d e n t  
e n g i n e e r .  A l s o  see A C  150/5300-9A, P r e d e s i g n ,  P r e b i d ,  and  P r e c o n s t r u c t i o n  f o r  
A i r p o r t  G r a n t  P r o j e c t s .  

( 2 )  A i r p o r t  O p e r a t i o n s .  The  c o n s t r u c t i o n  o f  a n  expanded  o r  a  new s t a t i o n  
s h o u l d  n o t  i n t e r f e r e  w i t h  n o r m a l  a i r p o r t  o p e r a t i o n s  o r  a i r c r a f t  RFF s e r v i c e .  
D u r i n g  c o n s t r u c t i o n ,  c a r e f u l  o b s e r v a t i o n  s h o u l d  b e  m a i n t a i n e d  t o  e n s u r e  t h a t  a i r -  
p o r t  o p e r a t i o n a l  s a f e t y  i s  n o t  d e g r a d e d  by c o n s t r u c t i o n  h a z a r d s .  AC 150/5370-2C,  
O p e r a t i o n a l  S a f e t y  o n  A i r p o r t s  D u r i n g  C o n s t r u c t i o n ,  p r o v i d e s  g u i d a n c e  on s a f e t y  
c o n s i d e r a t i o n s ,  s p o n s o r ' s  r e s p o n s i b i l i t i e s  t o  e n s u r e  o p e r a t i o n a l  s a f e t y ,  c o n s t r u c -  
t i o n  v e h i c l e  a c t i v i t y ,  and  s p e c i a l  s a f e t y  r e q u i r e m e n t s  d u r i n g  c o n s t r u c t i o n .  A g a i n ,  
see AC 150/5300-9A,  P r e d e s i g n ,  P r e b i d ,  a n d  P r e c o n s t r u c t i o n  f o r  A i r p o r t  G r a n t  
P r o j e c t s .  

d .  The Occupancy P h a s e .  A f t e r  a s t a t i o n  h a s  b e e n  c o m p l e t e d ,  t h e  a i r p o r t  
s p o n s o r  s h o u l d  h a v e  a i r c r a f t  RFF s e r v i c e  p e r s o n n e l  c h e c k  t h e  f a c i l i t i e s  and  test 
e v e r y  s y s t e m  a n d  p i e c e  o f  e q u i p m e n t  f o r  p r o p e r  i n s t a l l a t i o n  and  o p e r a t i o n  p r i o r  t o  
s t a t i o n  o c c u p a n c y .  No te  a n y  d e f i c i e n c i e s  and  r e p o r t  them t o  t h e  A/E f o r  
c o r r e c t i o n .  
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CHAPTER 2 .  SITE SELECTION 

3 .  RESPONSE TIME. A p r i n c i p a l  ingred ien t  a f f e c t i n g  the a i r c r a f t  RFF v e h i c l e  
response  time i s  the  l o c a t i o n  of the  a i r p o r t  RFF s t a t i o n .  During the  planning 
s t a g e  a  q u a l i f i e d  team should undertake an indepth a n a l y s i s  t o  determine which 
p o t e n t i a l  s i t e s  not only comply with Federal  Aviation Regulation (FAR) P a r t  139, 
but y i e l d  the  quickes t  response time. A l l  candidate  s i t e s  noted on the  a i r p o r t  
l ayou t  plan should be evaluated i n  optimizing s i t e  l o c a t i o n .  

4 .  CHECKLIST ITEMS. The following c h e c k l i s t  s t r e s s e s  a i r c r a f t  RFF v e h i c l e  
response f a c t o r s ,  s t a t i o n  o p e r a t i o n s ,  and cos t -e f fec t iveness .  A l l  c and ida te  s i t e s  
should be r a t e d  i n  each of the  following a r e a s .  

a .  Operat ional  Response Factors .  The s i t e  a l lows f o r :  

( 1 )  Immediate, s t r a i g h t ,  and s a f e  access  towards the  a i r s i d e .  

( 2 )  Unimpeded access  rou tes  w i t h  a  minimum of t u r n s  t o  runways, taxiways,  
and a i r c r a f t  parking a r e a s .  

( 3 )  D i r e c t  access  t o  the  terminal  aprons without c ross ing  a c t i v e  runways, 
taxiways ,  o r  d i f f i c u l t  t e r r a i n .  

4 Noninterference w i t h  the  a i r  t r a f f i c  c o n t r o l  tower ' s  (ATCT) l i n e  of 
s i g h t .  

( 5 )  Maximum s u r v e i l l a n c e  of t h e  a i r  opera t ions  a r e a .  

( 6 )  S h o r t e s t  response t imes t o  the  most probable a i r c r a f t  a c c i d e n t  a r e a s .  

( 7 )  Compliance with bui ld ing r e s t r i c t i o n  l i n e s  ( B R L ) .  

( 8 )  Future  a d d i t i o n s  or  expansion of t h e  s t a t i o n  without:  

( i )  l i m i t i n g  o r  reducing a i r p o r t  s u r v e i l l a n c e .  

( i i )  blocking f i r e  t r a f f i c  l anes .  

(iii) i n t r u d i n g  on ad jacen t  roads ,  b u i l d i n g s ,  ap rons ,  runway or 
taxiway c l e a r a n c e s ,  and a i r  t r a f f i c  c o n t r o l  tower ' s  l i n e  of s i g h t .  

( 9 )  Ai rpor t  expansion,  such a s  new runways or  extensions  t h a t  w i l l  not 
j eopard ize  i ts  emergency s e r v i c e  a r e a s  by c r e a t i n g  emergency response runs of 
excess ive  l e n g t h .  

( 1 0 )  Noninterference by a i r c r a f t  RFF veh ic le  or s t a t i o n ' s  telecom- 
munications equipment w i t h  a i r p o r t  nav iga t iona l  f a c i l i t i e s .  
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( 1 1 )  Minimum o b s t r u c t i o n s  or  i n t e r f e r e n c e  from e x i s t i n g  f a c i l i t i e s  o r  
u s e s ,  such a s :  

( i )  a c c e s s  roads .  

( i i )  f u e l i n g  a r e a s .  

( i i i)  a i r c r a f t  t a x i i n g  opera t ions  or  parking a r e a s .  

b .  Lot S i z e .  The s i z e  of the  l o t  a l lows f o r :  

( 1 )  The accommodation of the  s t a t i o n  and f u t u r e  a d d i t i o n s  o r  expansions 
t o  t h e  s t r u c t u r e ( s ) ,  such a s  i n c r e a s e s  i n  a i r c r a f t  RFF equipment o r  personnel .  

2 E x t e r i o r  ameni t i e s ,  such a s  employee automobile parking or  a i r c r a f t  
RFF v e h i c l e  s e r v i c i n g  a r e a s .  

c .  Phys ica l  F a c i l i t i e s .  The s i t e  o f f e r s  reasonable  access  t o :  

( 1 )  E l e c t r i c a l  power and,  i f  any,  a l t e r n a t e  energy s o u r c e s ,  e .g . ,  gas .  

( 2 )  E s s e n t i a l  telephone communications. 

( 3 )  E x i s t i n g  a i r p o r t  access  and s e r v i c e  roads .  

(4) An a i r p o r t  water supply system and,  i f  any, sewer hookups. 

d .  Topography and S t a t i o n  Or ien ta t ion .  

( 1 )  A l e v e l  s i t e  is p r e f e r r e d ,  however, an i r r e g u l a r  nonlevel  s i t e  can a t  
t imes be used c o s t - e f f e c t i v e l y .  An experienced a r c h i t e c t / e n g i n e e r  ( A / E )  may be 
a b l e  t o  u t i l i z e  such l o c a t i o n s  and thereby poss ibly  reduce the  l o t  s i z e  and s t a t i o n  
c o s t  . 

( 2 )  Proper s t a t i o n  o r i e n t a t i o n  can reduce year ly  energy opera t ing  cos t  by 
moderating the  e f f e c t s  of the  wind and the  sun ' s  r ays  and can lower e x t e r i o r  noise  
l e v e l  exposures and the  assoc ia ted  c o s t s  f o r  a c o u s t i c a l  t rea tment .  

e .  A c c e s s i b i l i t y  by Personnel.  Some a i r p o r t s  s t a f f  t h e i r  a i r c r a f t  RFF 
v e h i c l e s  w i t h  vo lun tee r s  o r  a u x i l i a r y  personnel employed by e i t h e r  the  a i r p o r t  o r  
t h e  a i r l i n e s .  I f  s o ,  the  a i r c r a f t  RFF v e h i c l e s  should be e a s i l y  a c c e s s i b l e  t o  the  
p r i n c i p a l  d r i v e r s ,  vo lun tee r s ,  and o the r  a u x i l i a r y  personnel i n  meeting any 
requ i red  emergency response t imes.  

Examples of f u n c t i o n a l  s i n g l e  and mul t ip le  s i t e  l o c a t i o n s  a r e  shown i n  f i g u r e s  2 ,  
3 ,  and 4 .  
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01 which is centrally 
situated to uermit 

// quick and unobstructed 
-/ response to all areas. 

Figure 2 .  Small s i z e  a i r p o r t  with a  s ing le  rescue and f i r e f i g h t i n g  s t a t i o n  

Preferred location is 
a 1  which is centrally 
situated to permit 
quick and less 
unobstructed response 
to more areas of the 
airport. 

Figure 3. Medium s i z e  a i r p o r t  w i t h  a  s ing le  rescue and f i r e f i g h t i n g  s t a t i on  

Figure 4 .  Large s i z e  a i r p o r t  with a  main s t a t i o n ,  e . g . ,  111, and three a i r p o r t  
rescue and f i r e f i g h t i n g  s a t e l l i t e  s t a t i o n s  
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5. G R A P H I C A L  ESTIMATES OF VEHICLE RESPONSE TIMES. The f i n a l  t e s t  of s t a t i o n  s i t e  
a c c e p t a b i l i t y  r e s t s  i n  meeting t h e  response time requirements of FAR P a r t  139. 
When a  mul t ip le  of candidate  s i t e s  a r e  t o  be eva lua ted ,  a  methodology based on the  
performance curves of the  a i r p o r t ' s  o p e r a t i o n a l  a i r c r a f t  RFF v e h i c l e ( s )  may be used 
f o r  e s t i m a t i n g  veh ic le  response t imes t o  any point  wi th in  the  movement a r e a  ( s e e  
r e p o r t  # FAA-RD-78-105, Ful l -Scale  F i r e  Modeling Tes t s  of a  Compact Rapid Response 
Foam and Dry Chemical Powder Dispensing System).  Using a  l a rge - sca le  a i r p o r t  
l ayou t  p lan ,  these  e s t i m a t e s  can be used t o  r u l e  out  those s i t e s  t h a t  c l e a r l y  f a i l  
response time requirements.  Promising s i t e s  can then be f u r t h e r  evaluated by 
a c t u a l  time t r i a l s  f o r  s a t i s f y i n g  response t ime requirements of FAR P a r t  139. This 
methodology r e q u i r e s  t h a t  the  following d a t a  be generated by in-house t r i a l s  using 
t h e  a i r p o r t ' s  a i r c r a f t  RFF v e h i c l e c s ) :  

a .  S t r a i g h t  l i n e  a c c e l e r a t i o n  and d e c e l e r a t i o n  speeds from zero t o  maximum 
and t h e  corresponding d i s t a n c e s  t r ansversed .  

b. Cruise speed. 

c .  Safe en t rance  and e x i t  tu rn  speeds with the  respec t ive  t imes and d i s t a n c e s  
covered f o r  common t u r n i n g  segments expected a t  the  a i r p o r t  (45O, 60°,  and g o 0 ) .  
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CHAPTER 3. STATION ELEMENTS 

6 .  INTRODUCTION. F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n  (FAA) a i r p o r t  c e r t i f i c a t i o n  
r e q u i r e m e n t s  e s t a b l i s h  t h e  p a y l o a d  s i z e  and  t h e  r e q u i r e d  number o f  a i r c r a f t  r e s c u e  
a n d  f i r e f i g h t i n g  (RFF)  v e h i c l e s .  The  number o f  v e h i c l e s  and  t h e i r  c h a r a c t e r i s t i c s  
t h e n  d r i v e  t h e  o p e r a t i o n a l  d e s i g n  r e q u i r e m e n t s  o f  t h e  s t a t i o n ' s  v e h i c l e  room. The  
a p p r o v e d  number o f  v e h i c l e s  a l s o  d i c t a t e s  t h e  s i z e  o f  t h e  crews needed  f o r  s u c c e s s -  
f u l  o p e r a t i o n .  C o n s e q u e n t l y ,  l i v i n g  and w o r k i n g  s p a c e  a l l o c a t i o n s  f o r  m o s t  o f  t h e  
r e m a i n i n g  s t a t i o n  rooms  w i l l  be b a s e d  on t h i s  s t a f f .  The  w a t c h / a l a r m  room,  mecha- 
n i c a l  room,  a n d  t h e  a p r o n  d e s i g n ,  e t c . ,  w i l l  a l s o  be a f f e c t e d  by t h e  o v e r a l l  d e s i g n  
a n d  o p e r a t i o n a l  r e q u i r e m e n t s  o f  t h e  v e h i c l e  room. To a s s i s t  i n  a s s e s s i n g  t h e s e  
n e e d s ,  t h e  f o l l o w i n g  a p p e n d i c e s  h a v e  b e e n  i n c l u d e d :  a p p e n d i x  1 ,  d i m e n s i o n s ,  m i n i -  
mum crew r e q u i r e m e n t s ,  a n d  o t h e r  c h a r a c t e r i s t i c s  o f  s a m p l e  a i r c r a f t  RFF v e h i c l e s ;  
a p p e n d i x  2 ,  t y p i c a l  items p u r c h a s e d  a s  p a r t  o f  t h e  c o n s t r u c t i o n  and  f u r n i s h i n g  o f  a  
s t a t i o n ;  a n d  a p p e n d i x  3 ,  a  l ist  o f  q u e s t i o n s  t h a t  s h o u l d  be a n s w e r e d  f o r  e q u i p m e n t  
p u r c h a s e s .  A l s o ,  e x a m p l e s  o f  s t a t i o n  l a y o u t s  a r e  shown i n  f i g u r e s  5 ,  6 ,  a n d  7 .  

7 .  AIRCRAFT RESCUE AND FIREFIGHTING VEHICLE ROOM. The  a i r c r a f t  r e s c u e  a n d  f i re-  
f i g h t i n g  (RFF) v e h i c l e  room is t h e  p r i m a r y  s t a t i o n  e l e m e n t .  I t  g o v e r n s  t h e  l a y o u t  
a n d  s t r u c t u r a l  d e s i g n  o f  t h e  m a j o r i t y  o f  o t h e r  s t a t i o n  e l e m e n t s  a n d  d i r e c t l y  
i n f l u e n c e s  t h e  s u c c e s s f u l  o p e r a t i o n  o f  t h e  a i r c r a f t  RFF s e r v i c e .  

a .  L a y o u t .  Room d i m e n s i o n s  d e p e n d  on t h e  v e h i c l e  p a r k i n g  c o n c e p t  a n d  t h e  
p h y s i c a l  c h a r a c t e r i s t i c s  and  number o f  RFF v e h i c l e s  t o  b e  h o u s e d .  

( 1 )  SERVICE PERSONNEL SHALL HAVE OBSTACLE FREE ACCESS FROM ALL INTERIOR 
AND EXTERIOR (PATIO) STATION POINTS TO THE VEHICLE ROOM. 

( 2 )  S i d e - b y - s i d e  p a r k i n g  o f  v e h i c l e s  is p r e f e r r e d  o v e r  t andem p a r k i n g ,  
s i n c e ,  i f  a m e c h a n i c a l  f a i l u r e  i n  t h e  l e a d  t andem p a r k e d  v e h i c l e  o c c u r s ,  i t  w i l l  
h i n d e r  o r  n e g a t e  t h e  r e s p o n s e  o f  t h e  r e a r  v e h i c l e .  I f  t andem p a r k i n g  i s  
u n a v o i d a b l e ,  l i m i t  i t  t o  s t r u c t u r a l  f i r e f i g h t i n g  and  o t h e r  s e c o n d a r y  v e h i c l e s .  
Wheneve r  p r a c t i c a l ,  l o n g  and  s h o r t  v e h i c l e s  s h o u l d  b e  p a r k e d  s i d e  by s i d e  f o r  more 
e f f i c i e n t  u s e  o f  v e h i c l e  room s p a c e .  

( 3 )  Whenever  p o s s i b l e ,  u s e  d r i v e - t h r u  b a y s  t o  f a c i l i t a t e  p a r k i n g  o f  
v e h i c l e s  a n d  t o  i n c r e a s e  t h e  o p e r a t i o n a l  s a f e t y  a n d  f l e x i b i l t y  o f  t h e  s t a t i o n .  

(4) THE AIRCRAFT RFF VEHICLE STANDARD CLEARANCES WILL BE AT LEAST: 
6 FEET ( 1 . 8  M) BETWEEN THE VEHICLE AND WALLWSTORAGE AREAS; 8 FEET (2 .4  M) BETWEEN 
VEHICLES PARKED SIDE BY SIDE;  5 FEET ( 1 . 5  M) BETWEEN VEHICLES PARKED END TO END; 
AND 5 FEET ( 1 . 5  M) BETWEEN THE VEHICLE AND STALL BAY DOORS. More c l e a r a n c e  may b e  
r e q u i r e d  f o r  f o l d i n g  bay  d o o r s .  D i m e n s i o n s  s h o u l d  accommodate  t h e  p r e s e n t  v e h i c l e  
f l e e t  a n d  newer  r e p l a c e m e n t  v e h i c l e  m o d e l s .  A d d i t i o n a l  c o n s i d e r a t i o n  s h o u l d  be  
g i v e n  t o  l a r g e r  f u t u r e  v e h i c l e  a d d i t i o n s  wh ich  may b e  a  r e s u l t  o f  a n  i n c r e a s e  i n  
t h e  a i r p o r t ' s  i n d e x .  

( 5 )  T h e  c e i l i n g  h e i g h t  s h o u l d  a l l o w  s e r v i c e  p e r s o n n e l  t o  s t a n d  e r e c t  on 
t o p  o f  v e h i c l e s  a n d  s t i l l  c l e a r  a n y  o v e r h e a d  o b s t r u c t i o n s ,  s u c h  a s  p i p e s ,  s t o r a g e  
t a n k s ,  bay d o o r  m e c h a n i s m s ,  e t c .  THE STANDARD CLEARANCE BETWEEN THE CEILING HEIGHT 
AND THE AIRCRAFT RFF VEHICLE WORK PLATFORM I S  7 FEET (2.1 MI. 
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1 .  Vehicle Room/Turnout Gear Storage/  
Hose-Drying Racks 

2. Watch/Alarm Room/Fire Department 
Office/Kitchen 

3. Dormitory/Study/Lavatory/Shower/Lockers 
4. Storage/Work Shop Room 

Figure  5. Example of a smal l  s i z e  s t a t i o n  l ayou t  

Vehicle Room 
Turnout Gear S to rage  
Watch/Alarm Room 
F i r e  Department Of f i ce  
Training/Study Room 
Kitchen/Dining Room 
Mechanical Room 
Lavatory/Showers/Lockers 
Dormitory 
Storage/Hose-Drying Room 
Work Shop Room 
Day Room 

Figure  6 .  Example of an average s i z e  s t a t i o n  l ayou t  

Vehicle Room 
Turnout Gear Storage 
Watch/Alarm Room 
F i r e  Department Of f i ce  
Work Shop Room 
Storage Room 
Hose-Drying Room 
Dormi t or  y 
Lavacory /Showers /Lockers 
Mechanical Room 
Dining Room 
Kitchen 
Training/Study Room 
Day Room 

Figure 7 .  Example of a l a r g e  s i z e  s t a t i o n  l ayou t  
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( 6 )  Storage  f o r  turnout  gea r  i s  required a t  or near t h e  v e h i c l e s .  
Storage may be i n  e i t h e r  lockers  o r  open racks .  THE STANDARD FOR STORAGE I S  AT , 

LEAST 4 SQUARE FEET (0.37 SQUARE METER) PER FIREFIGHTER. The s to rage  a r e a  should 
r e c e i v e  s u f f i c i e n t  n a t u r a l  or  forced v e n t i l a t i o n  t o  completely a i r - d r y  c l o t h i n g  
between s h i f t s .  To minimize t h e  movements of personnel i n  f r o n t  of v e h i c l e s ,  
s t o r a g e  a r e a s  should be located behind the  veh ic les  o r ,  f o r  d r ive - th ru  bays ,  t o  the  
s i d e .  

b. E l e c t r i c a l  D e t a i l s .  

( 1 )  Recommended l i g h t i n g  l e v e l s  a r e  discussed i n  Paragraph 33, Light ing.  

( 2 )  Convenience e l e c t r i c a l  o u t l e t s  on usable  wal ls  should be approxi-  
mately 18 t o  24 inches  (46 t o  61 cm) above t h e  f l o o r  w i t h  8-foot  (2 .4  m )  c e n t e r s .  
O u t l e t s  should not  be recessed i n t o  the  veh ic le  bay f l o o r .  

( 3 )  A 220 v o l t  r e c e p t a c l e  t o  s e r v i c e  a l l  veh ic les  and a  r e t r a c t a b l e  
20 amp 120 v o l t s  A C  power cord per v e h i c l e  bay i s  recommended. 

( 4 )  An a p p r o p r i a t e  e l e c t r i c a l  supply should be provided f o r  v e h i c l e s  
f i t t e d  with engine h e a t e r s ,  b a t t e r y  charging dev ices ,  or  o the r  p r o t e c t i v e  equip- 
ment. A l l  such connect ions  should be designed f o r  quick and s a f e  d isconnect ion.  

c .  I n t e r i o r  Environment. 

( 1 )  An automat ic  means of t r a n s p o r t i n g  veh ic le  exhaust  fumes t o  t h e  
e x t e r n a l  environment is recommended t o  avoid a i r  contamination wi thin  the  veh ic le  
room ( s e e  Paragraph 39 ,  V e n t i l a t i o n ) .  Smoke d e t e c t o r s  may be used t o  d e t e c t  excess 
exhaust  fumes. 

( 2 )  A s e p a r a t e  hea t ing  c o n t r o l  is recommended t o  maintain a  veh ic le  room 
temperature  of a t  l e a s t  55OF (13OC). Paragraph 4 1 ,  Room Temperatures, provides 
recommended s t a t i o n  room temperatures .  In s t a t i o n s  where high ambient temperatures 
and humidity a r e  p r e v a l e n t ,  some form of c l ima te  c o n t r o l  may a l s o  be necessary .  

( 3 )  To conserve energy,  an automatic hea te r  shu to f f  device  should be 
i n s t a l l e d  t h a t  is a c t i v a t e d  when v e h i c l e  bay doors a r e  opened. 

4  Wall s u r f a c e  m a t e r i a l s  should have easy-to-clean and maintenance-free 
q u a l i t i e s .  Wall f i n i s h e s  should be se lec ted  f o r  long-term maintenance-free 
c h a r a c t e r i s t i c s  r a t h e r  than i n i t i a l  low c o s t .  

d .  Vehicle Support Equipment. 

( 1 )  One overhead h o i s t  w i t h  a  minimum working capaci ty  of one ton is  
recommended f o r  t h e  l i f t i n g  of foam d r u m s ,  n i t rogen t anks ,  and o the r  equipment onto 
the  v e h i c l e s .  

( 2 )  A water connection f o r  the  r e f i l l i n g  of a  v e h i c l e ' s  water tank is  
recommended ( s e e  A C  150/5220-48, Water Supply System f o r  A i r c r a f t  F i r e  and Rescue 
P r o t e c t i o n ) .  
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a h o t  and 
( 3 )  A n e a r b y  u t i l i t y  room o r  d e s i g n a t e d  a r e a  w i t h i n  t h e  v e h i c l e  room w i t h  
c o l d  water s o u r c e ,  a deep  s l o p  s i n k ,  and mop r i n g e r  s h o u l d  be  p r o v i d e d .  

( 4 )  A compressed  a i r  s u p p l y  w i t h  o p e r a t i n g  p r e s s u r e  o f  a t  l e a s t  120 p s i  
( 8 2 5  k P a )  s h o u l d  be p r o v i d e d  f o r  m a i n t e n a n c e ,  v e h i c l e  r e a d i n e s s ,  p a i n t i n g ,  and 
c l e a n i n g .  I n  s t a t i o n s  t h a t  h a v e  v e h i c l e s  w i t h o u t  on-board a i r  c o m p r e s s o r s ,  a i r  
c o n n e c t i o n s  s h o u l d  be o f  h y d r a u l i c  q u i c k - d i s c o n n e c t  c o u p l i n g s  t h a t  f a c i l i t a t e  
r e s p o n s e  times and  a v o i d  a i r  l o s s e s  upon d i s c o n n e c t i o n .  

( 5 )  A S O U R C E  F O R  FOAM AGENT RECHARGE S H A L L  B E  P R O V I D E D .  A L T E R N A T I V E S  ARE 
E I T H E R  A S I N G L E  COMMON OR I N D I V I D U A L  BAY FOAM S T O R A G E  TANKS OR A S T O R A G E  AREA W I T H  
A P O R T A B L E  PUMP T H A T  H O U S E S  FOAM CONCENTRATE C O N T A I N E R S  ABOVE 32OF ( O ° C ) .  C A P A C I T Y  
S H A L L  B E  S U F F I C I E N T  T O  F I L L  A L L  V E H I C L E S  W I T H  A T  L E A S T  T W I C E  T H E I R  A S S I G N E D  
C A P A C I T Y .  F o r  b u i l t - i n  s u p p l y  f a c i l i t i e s ,  a n  o v e r f l o w  s y s t e m  t o  c a p t u r e  e x c e s s  
foam s h o u l d  be p r o v i d e d .  

e .  V e h i c l e  Bay Doors.  

( 1 )  T H E  S T A N D A R D S  F O R  T H E  S M A L L E S T  I N S T A L L E D  V E H I C L E  BAY DOOR ARE 1 4  F E E T  
(4 .3  M) I N  W I D T H  AND 15 F E E T  (4 .6  M) I N  H E I G H T .  

( 2 )  T H E  STANDARD F O R  T H E  MAXIMUM T I M E  T O  F U L L Y  O P E N  ANY V E H I C L E  BAY DOOR 
IS 15 S E C O N D S .  T h i s  c a n  be a c h i e v e d  by manual r e m o t e  c o n t r o l  from t h e  a l a r m / w a t c h  
room o r  f rom t h e  s i d e ( s )  o f  e a c h  v e h i c l e  bay d o o r ,  manua l ly  f rom a d o o r  p u l l  c h a i n ,  
o r  a u t o m a t i c a l l y  by t h e  a l a r m  s y s t e m .  Manual d o o r  p u l l  c h a i n  s h o u l d  be  p l a c e d  on 
t h e  d r i v e r ' s  s i d e .  For  v e h i c l e s  w i t h  c e n t e r  c o n s o l e s ,  p u l l  c h a i n  p l a c e m e n t  s h o u l d  
be on  t h e  l e f t  s i d e .  

3  E L E C T R I C  V E H I C L E  BAY DOORS S H A L L  HAVE A MANUAL O V E R R I D E  T H A T  IS 
O P E R A B L E  BY O N E  P E R S O N  AND S H A L L  F U L L Y  O P E N  ANY V E H I C L E  BAY DOOR W I T H I N  T H E  MAXIMUM 
15 S E C O N D  O P E N I N G  STANDARD. 

4  An a u t o m a t i c  v e h i c l e  bay door  r e t r a c t o r  s h o u l d  be i n s t a l l e d  t o  
r e v e r s e  t h e  downward mot ion  o f  a  door  upon c o n t a c t  w i t h  a n  i n d i v i d u a l  o r  equ ipment .  

. P n e u m a t i c a l l y  o p e r a t e d  s e n s i n g  d e v i c e s  a r e  n o t  r e l i a b l e  i n  a r e a s  s u b j e c t  t o  
s u s t a i n e d  c o l d  w e a t h e r .  

( 5 )  A v e h i c l e  bay d o o r  window s h o u l d  be  p l a c e d  t o  e n a b l e  one  t o  s e e  t h e  
a p r o n  f rom b o t h  t h e  v e h i c l e  bay f l o o r  and t h e  v e h i c l e ' s  d r i v e r  s e a t .  

( 6 )  F o r  e n e r g y  c o n s e r v a t i o n  and n o i s e  a t t e n u a t i o n ,  v e h i c l e  bay d o o r s  
s h o u l d  be i n s u l a t e d  and w e a t h e r s t r i p p e d .  

f .  V e h i c l e  Room F l o o r .  

( 1 )  V e h i c l e  room f l o o r  d e s i g n  s h o u l d  n o t  o n l y  s u p p o r t  t h e  c u r r e n t  
h e a v i e s t  l o a d e d  v e h i c l e  b u t  make a l l o w a n c e s  f o r  a n  i n c r e a s e  i n  f u t u r e  v e h i c l e  
w e i g h t s .  If a n  a d j a c e n t  r o o m ' s  f l o o r  h e i g h t  is t o  be  d i f f e r e n t  from t h e  v e h i c l e  
room f l o o r ,  t h e  recommended d i f f e r e n c e  i s  a p p r o x i m a t e l y  6 i n c h e s  ( 1 5  cm) between 
t h e  two w i t h  t h e  v e h i c l e  room f l o o r  b e i n g  t h e  l o w e r .  
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( 2 )  F l o o r  s u r f a c e  f i n i s h e s  s h o u l d  b e  r e s i s t a n t  t o  h y d r o c a r b o n  f u e l s ,  foam 
c o n c e n t r a t e s ,  a n t i f r e e z e ,  b a t t e r y  a c i d ,  e t c . ,  and be  smoo th  and  e a s y  t o  c l e a n .  
T h i s  c a n  b e  a c h i e v e d  on c o n c r e t e  f l o o r s  by a  h a r d - t o p ,  s e a l e d  c o n c r e t e  f i n i s h .  
A d d i t i o n a l l y ,  t h e  f l o o r  f i n i s h  s h o u l d  n o t  b e  s l i p p e r y  when wet. 

( 3 )  The recommended s l o p e  o f  t h e  v e h i c l e  room f l o o r  t o  t h e  d r a i n ( s )  i s  
1  i n c h  t o  10 f e e t  ( 2 . 5  cm t o  3  m ) .  

(4) One t r a n s v e r s e  d r a i n  w i t h  h e a v y  g a u g e  c o v e r s  s h o u l d  b e  l o c a t e d  a t  t h e  
v e h i c l e  bay  d o o r ( s )  t o  r e c e i v e  s u r f a c e  w a t e r  f r o m  t h e  b a y ( s )  a n d  t h e  f o r e c o u r t .  It 
i s  f u r t h e r  recommended t h a t  e a c h  bay h a v e  e i t h e r  a  s h a l l o w  t r o u g h  o r  c a t c h  b a s i n  
f l o o r  d r a i n  e q u i p p e d  w i t h  a  s e d i m e n t / g r e a s e  t r a p .  T r o u g h s  a r e  p r e f e r a b l e  i n  c o l d  
c l i m a t e s  b e c a u s e  o f  t h e  g r e a t e r  ease i n  h a n d l i n g  i c e  and  snow t h a t  may b e  b r o u g h t  
i n t o  t h e  s t a t i o n  by v e h i c l e s  d u r i n g  w i n t e r .  

g .  S l i d i n g  P o l e s .  

( 1 )  S l i d i n g  p o l e s  s h o u l d  b e  l o c a t e d  t o  m i n i m i z e  t h e  time t o  r e a c h  a  
v e h i c l e  f r o m  a n  u p p e r  f l o o r .  To r e d u c e  t h e  p o t e n t i a l  f o r  s l i d i n g  down i n t o  
o b s t r u c t i o n s ,  e . g . ,  v e h i c l e  d o o r s  l e f t  o p e n ,  s l i d i n g  p o l e s  s h o u l d  b e  i n s t a l l e d  n e a r  
t h e  walls o f  t h e  v e h i c l e  room o r  i n  r e c e s s e d  a l c o v e s .  

( 2 )  THE CLEARANCE STANDARD OF A SLIDING POLE RADIUS, THE CENTER OF THE 
SLIDING POLE TO THE NEAREST OBSTRUCTION, SUCH AS WALLS, P I P E S ,  VEHICLE BAY DOOR 
TRACKS, ETC., IS  AT LEAST 30 INCHES (76 CM). THIS  STANDARD APPLIES TO THE ENTIRE 
LENGTH OF THE SLIDING POLE. 

( 3 )  B e f o r e  a n y  f i n a l  l o c a t i o n  o f  a  s l i d i n g  p o l e  is made,  a f i n a l  c h e c k  
s h o u l d  b e  made t h a t  t h e r e  a r e  no  c e i l i n g / f l o o r  p i p e s ,  w i r i n g ,  s t r u c t u r a l  members ,  
o r  o t h e r  o b s t r u c t i o n s  t h a t  w i l l  i n t e r f e r e  w i t h  i t s  i n s t a l l a t i o n .  

4 A f t e r  i n s t a l l a t i o n ,  t h e  s p r i n g  t h a t  a c t i v a t e s  t h e  f l a p s  s h o u l d  b e  
a d j u s t e d  t o  p e r m i t  b o t h  t h e  h e a v i e s t  and  l i g h t e s t  a n t i c i p a t e d  f i r e f i g h t e r s  t o  
s a f e l y  u s e  t h e  s l i d i n g  p o l e .  T h i s  a d j u s t m e n t  is  p a r t i c u l a r l y  i m p o r t a n t  a t  s t a t i o n s  
where a w i d e  r a n g e  o f  i n d i v i d u a l  w e i g h t s  e x i s t .  

( 5 )  I t  i s  recommended t h a t  l i g h t s  b e  p r o v i d e d  o v e r  s l i d i n g  p o l e  a r e a s ,  
i n c l u d i n g  t h e i r  l a n d i n g s ,  t h a t  a r e  a c t i v a t e d  by t h e  a l a r m  s y s t e m .  

8. STATION APRON. 

a .  G e n e r a l  D e s i g n .  

( 1 )  An a p r o n / d r i v e w a y  d e s i g n  s h o u l d  p r o v i d e  r e s p o n d i n g  RFF v e h i c l e s  a  
s t r a i g h t  a c c e s s  f r o m  t h e  v e h i c l e  room f l o o r  t o  t h e  movement a r e a  w i t h o u t  a n y  c u r v e s  
o r  o t h e r  e n c u m b r a n c e s  t h a t  w i l l  i n c r e a s e  t h e  r e s p o n s e  time. 

( 2 )  T h e r e  s h o u l d  b e  a n  e x t e r i o r  w a l l  w a t e r  c o n n e c t i o n  o r  a h y d r a n t  f i t t e d  
w i t h  b o t h  g a r d e n  h o s e  a n d  2-1/2  i n c h  ( 6 . 4  cm) N a t i o n a l  S t a n d a r d  F i r e  Hose  t h r e a d s .  

( 3 )  A w a r n i n g  b e a c o n  s h o u l d  b e  p r o v i d e d  if t h e  s t a t i o n  h a s  p e d e s t r i a n  o r  
v e h i c l e  t r a f f i c  c r o s s i n g  t h e  a p r o n / d r i v e w a y .  I t  s h o u l d  b e  a c t i v a t e d  a u t o m a t i c a l l y  
wheneve r  a  s t a t i o n  v e h i c l e  bay d o o r  i s  opened  d u r i n g  a n  emergency .  
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b .  Apron S t a n d a r d s  and  Recommendat ions .  THE APRON OPERATING SURFACE SHALL BE 
LARGE ENOUGH TO ALLOW THE LONGEST VEHICLE OR THE ONE THAT HAS THE GREATEST 
OPERATING CIRCLE - I /  TO BACK INTO ANY BAY OF THE STATION. 

( 1 )  Apron Width .  THE WIDTH OF AN APRON FOR MULTI-BAY STATIONS AND SINGLE 
BAY SINGLE VEHICLE STATIONS SHALL BE AT LEAST EQUAL TO THE DISTANCE BETWEEN THE 
OUTERMOST LEFT AND RIGHT VEHICLE BAY DOOR OPENING(S) PLUS 3 FEET ( 1  M )  ADDED TO 
EACH S I D E  OF THIS DISTANCE. FOR SINGLE BAY TANDEM VEHICLE STATIONS, THE WIDTH OF 
AN APRON SHALL BE AT LEAST 28 FEET (8.5 M) WIDE FOR I T S  FULL LENGTH, ORIENTED 
ASYMMETRICALLY TO THE LEFT OR RIGHT. 

( 2 )  Apron L e n ~ t h .  THE APRON SHALL EXTEND FROM THE VEHICLE BAY DOOR(S) AT 
FULL-WIDTH FOR AT LEAST I &  VEHICLE LENGTHS OF THE LONGEST VEHICLE. APRONS LONGER 
THAN I &  VEHICLE LENGTHS ARE TO BE GRADUALLY TAPERED DOWN TO A WIDTH NOT LESS THAN 
28 FEET (8.5 rn) FOR MULTI-VEHICLE STATIONS. The 2 8 - f o o t  ( 8 . 5  m) s t a n d a r d  a l l o w s  
two v e h i c l e s  t o  o p e r a t e  s i d e  by s i d e  i n  c a s e  o n e  m a l f u n c t i o n s  w h i l e  r e s p o n d i n g  t o  
a n  e m e r g e n c y  by f u r n i s h i n g  a d i s a b l e d  v e h i c l e  pad .  SINGLE VEHICLE STATION APRONS 
MAY BE GRADUALLY TAPERED DOWN TO A WIDTH NOT LESS THAN 12 FEET ( 3 . 7  M) . 

( 3 )  Apron S t r e n g t h .  THE APRON OPERATING SURFACE FOR AT LEAST ONE VEHICLE 
LENGTH FROM THE VEHICLE BAY DOOR SHALL BE THE SAME STRENGTH SPECIFICATION AS THE 
VEHICLE ROOM FLOOR. 

4 G r a d i e n t .  THE APRON SHALL SLOPE AWAY FROM THE STATION AND VEHICLE 
ROOM FLOOR FOR EFFECTIVE DRAINAGE. Recommended a p r o n  s l o p e s  are f rom 2  p e r c e n t  t o  
4 p e r c e n t .  THERE SHALL BE A SMOOTH TRANSITION BETWEEN THE APRON AND THE VEHICLE 
ROOM FLOOR. 

( 5 )  Mark ing .  An a p r o n  a l i g n m e n t  s t r i p e  s h o u l d  e x t e n d  f rom t h e  b a c k  o f  
t h e  v e h i c l e  room f l o o r  o u t  o n t o  t h e  a p r o n  a  d i s t a n c e  e q u a l  t o  t h e  l e n g t h  o f  t h e  
l o n g e s t  v e h i c l e  i n  t h e  f l e e t .  The  recommended a l i g n m e n t  s t r i p e  i s  a 3 - i n c h  
( 7 . 6  cm) w i d e  p a i n t  s t r i p e  o n  t h e  l e f t  s i d e  o f  e a c h  v e h i c l e  l a n e .  

( 6 )  L i g h t i n g .  Apron l i g h t s  s h o u l d  b e  mounted  s o  a s  n o t  t o  i n t e r f e r e  
e i t h e r  w i t h  t h e  d r i v e r s '  v i s i o n  when l e a v i n g  o r  r e t u r n i n g  t o  t h e  s t a t i o n  o r  w i t h  
o t h e r  a i r p o r t  o p e r a t i o n s ,  e . g . ,  t h e  a i r  t r a f f i c  c o n t r o l  t o w e r ' s  l i n e  o f  s i g h t .  
S p e c i a l  c a r e  s h o u l d  be g i v e n  t o  e n s u r e  t h a t  a p r o n  l i g h t s  d o  n o t  r e f l e c t  f r o m  
v e h i c l e  m i r r o r s  when v e h i c l e s  a r e  b e i n g  backed i n t o  t h e  s t a t i o n .  

1 /  The o p e r a t i n g  c i r c l e  i s  t h e  c i r c l e  c i r c u m s c r i b e d  by t h e  o u t e r m o s t  p o i n t  o n  a  - 
v e h i c l e  ( e . g . ,  a bumper o r  m i r r o r s ) .  T h i s  c i r c l e  c a n  b e  s i g n i f i c a n t l y  l a r g e r  
t h a n  t h a t  c i r c u m s c r i b e d  by t h e  v e h i c l e ' s  w h e e l s .  
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9 .  WATCH/ALARM ROOM. AIRPORT FIRE STATIONS SHALL HAVE A CENTRAL POINT FOR 
RECEIVING EMERGENCY CALLS, DISPATCHING AIRCRAFT RFF VEHICLES, AND MOBILIZING AND ' 

DIRECTING OTHER SUPPORT RESOURCES. T h i s  c e n t r a l  p o i n t ,  c a l l e d  t h e  w a t c h / a l a r m  
room,  d e p e n d s  o n  t h e  r e l i a b i l i t y  a n d  e f f e c t i v e n e s s  o f  i ts  a l a r m ( s )  a n d  com- 
m u n i c a t i o n  s y s t e m s .  A t t e n d a n t s  s h o u l d  r e c e i v e ,  e v a l u a t e ,  and  a c t  on  r e q u e s t s  f o r  
a s s i s t a n c e  w i t h  a minimum o f  room a c t i v i t y  and  o u t s i d e  c o n s u l t a t i o n .  

a .  G e n e r a l  D e s i g n .  The  w a t c h / a l a r m  room s h o u l d  p r o v i d e  f o r  maximum s u r -  
v e i l l a n c e  o f  t h e  movement a r e a  a n d  c o n t r o l  a n d  o b s e r v a t i o n  o f  v e h i c l e  room a c t i v i -  
t i e s .  I f  n e c e s s a r y  f o r  a i r f i e l d  s u r v e i l l a n c e ,  t h e  w a t c h / a l a r m  room may b e  
e l e v a t e d .  O t h e r  d e s i g n  items f o l l o w .  

( 1 )  THE STANDARD ROOM S I Z E  FOR THE WATCH/ALARM ROOM IS AT LEAST 
100 SQUARE FEET (9.3 SQUARE METERS) FOR ALL AIRPORT INDICES EXCEPT AIRPORT INDEX A 
WHICH COMBINES THIS ROOM WITH THE FIRE DEPARTMENT OFFICE. T h i s  s p a c e  i s  r e q u i r e d  
f o r  r e c o r d i n g  e m e r g e n c y  i n f o r m a t i o n  and m a i n t a i n i n g  t h e  f i r e  s t a t i o n ' s  l o g b o o k .  
A l s o ,  t h e r e  s h o u l d  b e  a n  a c c e s s i b l e  s t o r a g e  s p a c e  f o r  maps and  c h a r t s  o f  t h e  
s u r r o u n d i n g  a i r p o r t  area. 

( 2 )  ALTERNATE EMERGENCY (BACKUP) POWER SHALL BE PROVIDED FOR THE ALARM 
SYSTEM AND ESSENTIAL COMMUNICATIONS EQUIPMENT. 

( 3 )  A l l  e l e c t r o n i c  e q u i p m e n t  and  w i r i n g  s h o u l d  be  c o n v e n i e n t l y  a c c e s s i b l e  
f o r  m a i n t e n a n c e  a n d  r e p a i r .  

( 4 )  E x t e r n a l  n i g h t  s u r v e i l l a n c e  c a n  be  improved  by t h e  i n s t a l l a t i o n  o f  a  
dimmer t o  r e d u c e  t h e  i n t e n s i t y  o f  t h e  r o o m ' s  i n t e r i o r  l i g h t i n g .  

( 5) A l a v a t o r y  s h o u l d  b e  c o n v e n i e n t l y  a c c e s s i b l e .  

( 6 )  A c l o c k  w i t h  b o t h  12  a n d  24-hour  d i s p l a y  f o r m a t s  i s  recommended.  

( 7 )  T h e r e  s h o u l d  b e  a d e q u a t e  room s o u n d  s u p p r e s s i o n  m e a s u r e s  t o  o f f s e t  
g e n e r a t e d  h i g h  n o i s e  l e v e l s  by RFF v e h i c l e s  a n d  a i r c r a f t  ( s e e  P a r a g r a p h  3 4 ,  
A c o u s t i c s ) .  

b .  Alarms. AC 150/5210-7B,  A i r c r a f t  F i r e  a n d  R e s c u e  C o m m u n i c a t i o n s ,  p r o v i d e s  
g u i d a n c e  f o r  p l a n n i n g  and  i m p l e m e n t i n g  f i r e  s t a t i o n  alarm s y s t e m s .  O t h e r  recommen- 
d a t i o n s  f o l l o w .  

( 1 )  T h e  a l a r m  may b e  s o u n d e d  by c h i m e s  o r  g o n g s  l o c a t e d  t h r o u g h o u t  t h e  
e n t i r e  s t a t i o n  and  a n y  s a t e l l i t e  s t a t i o n s .  Chimes  are recommended s i n c e  t h e y  
u s u a l l y  c a u s e  less  stress t h a n  g o n g s .  

( 2 )  An a u d i b l e  a l a r m  a n y w h e r e  a u x i l i a r y  f i r e f i g h t e r s  may b e  employed  i s  
recommended,  e s p e c i a l l y  a t  a i r p o r t s  w i t h  " d u a l  f u n c t i o n "  p e r s o n n e l  o r  a u x i l i a r y  
f i r e f i g h t e r s .  Alarm s o u n d s  s h o u l d  b e  d i f f e r e n t  f r o m  any  o t h e r  b e l l  o r  alarm t h a t  
a u x i l i a r y  f i r e f i g h t e r s  m i g h t  h e a r  and  l o u d  enough  t o  b e  h e a r d  a b o v e  n o r m a l  
w o r k p l a c e  n o i s e  l e v e l s  and  wind c o n d i t i o n s .  
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( 3 )  Funct ional  alarm room c o n t r o l s ,  such a s  s i g n a l s  and alarms, should be 
compact, o r d e r l y ,  and conveniently loca ted ,  A l l  personnel ,  including personnel 
confined t o  a wheelchair ,  should have no t roub le  reaching and operat ing a l l  alarm 
room c o n t r o l s .  

c .  Communications. A C  150/5210-7B, A i r c r a f t  F i r e  and Rescue Communications, 
provides  guidance f o r  planning a i r p o r t  communication systems f o r  a i r p o r t  RFF s e r -  
v i c e s .  One important f a c t o r  t h a t  a f f e c t s  the  design of s t a t i o n  communication 
systems i s  whether t h e r e  is  t o  be one or a s e r i e s  of a i r p o r t  f i r e  s t a t i o n s .  I f  
more than one,  a des ignat ion of one a s  the  main s t a t i o n  and the  o t h e r ( s )  a s  the  
s a t e l l i t e ( s 1  should be made. I t  i s  e s s e n t i a l  t o  d i f f e r e n t i a t e  between the  m i n i m u m  
requirements needed a t  each s t a t i o n  and those commonly needed a t  both. 

10. FIRE DEPARTMENT OFFICE. THE STANDARD ROOM SIZE FOR ADMINISTRATIVE FUNCTIONS 
I S  AT LEAST 125 SQUARE FEET (11 .6  SQUARE METERS) FOR ALL AIRPORT INDICES. An addi-  
t i o n a l  40 square f e e t  (3 .7  square meters)  f o r  s t o r i n g  f i l e s ,  r ecords ,  and a work 
space f o r  the  f i r e  ch ie f  may be included. The F i r e  Department Of f ice ,  i f  a  p a r t  of 
t h e  watch/alarm room, should be a d i s t i n c t  a rea .  Lavatory f a c i l i t i e s  should be 
near by. 

1 1 .  WORKSHOP. The workshop i s  an a rea  f o r  performing rou t ine  maintenance on t h e  
a i r c r a f t  RFF veh ic les  and o ther  s t a t i o n  equipment. 

a .  Location.  The workshop may be located e i t h e r  i n  a separa te  room ad jacen t  
t o  t h e  veh ic le  room o r  a space designated i n  t h e  veh ic le  room f o r  a workbench and 
t o o l  s to rage .  

b. Features .  The workshop should have: 

( 1 )  An intercom and alarm speaker t h a t  a r e  e a s i l y  a c c e s s i b l e .  

( 2 )  E l e c t r i c a l  o u t l e t s ,  one of which i s  a t  l e a s t  30 amps. 

( 3 )  Hot and cold water sources  nearby f o r  clean-up. 

(4) A source of compressed a i r .  

( 5 )  An approved recep tac le  f o r  d i s p o s a l  of greasy rags .  

( 6 )  A c a b i n e t ,  designed i n  accordance w i t h  the  s tandards  of the  National 
Board of F i r e  Underwriters Code 30 and i n  compliance with OSHA regu la t ion  1910.106, 
f o r  s t o r i n g  p a i n t s ,  g r e a s e s ,  o i l s ,  and s o l v e n t s .  

( 7 )  An adequate complement of mechanics t o o l s  (e .g . ,  wrenches, socket 
s e t s ,  sc rewdr ivers ,  p i l e r s ,  hammers, c h i s e l s ,  r u l e r s ,  and reamer).  

(8) A f i r s t - a i d  k i t  and any necessary p ro tec t ive  g e a r ,  such a s  goggles ,  
e a r p l u g s ,  e t c  . 
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12. HOSE-DRYING FACILITIES. I f  hose-drying f a c i l i t i e s  a r e  needed t o  support  
i n s e r v i c e  a i r c r a f t  RFF v e h i c l e s ,  they should be const ructed near the  r e a r  of the  
hose-carrying veh ic le  t o  f a c i l i t a t e  removal and replacement. I f  hose-drying f a c i l i -  
t i e s  m u s t  be placed i n  a  separa te  room, r o l l e r s  should be i n s t a l l e d  around doorway 
edges t o  f a c i l i t a t e  moving hoses from one room t o  ano ther .  

a .  Mechanical Dryers. Mechanical hose-drying machines a r e  f requen t ly  the  
most e f f i c i e n t  means of drying hoses.  A hose t a b l e  and a  rack near t h e  dryer  
should be included t o  l o a d ,  unload, and s t o r e  hoses.  

b. Hose Towers/Room. Hose towers/rooms can be e i t h e r  v e r t i c a l  or  h o r i z o n t a l .  
A v e r t i c a l  tower occupies l e s s  f l o o r  space,  usual ly  an 8-foot square (2.4-meter 
s q u a r e ) ,  but hanging and removing hoses is  more dangerous. A h o r i z o n t a l  room is 
s a f e r  but r e q u i r e s  considerably  more f l o o r  space.  I n  e i t h e r  case ,  a  f l o o r  d r a i n  t o  
catch runoff water and a  v e n t i l a t i n g  fan t o  provide adequate a i r  exchange is  recom- 
mended. E f f e c t i v e  hose dra inage is  achieved i n  hor izon ta l  towers when hoses 
r e s t i n g  on racks  a r e  p a r a l l e l  t o  the  room's sloped f l o o r .  A recommended s lope  i s  
3/4 inch per l i n e a r  foo t  (6.25 cm per l i n e a r  meter) .  

13. VEHICLE FUELING AREA. Unless vehic le  f u e l  s e r v i c e  i s  provided elsewhere on 
the  a i r p o r t ,  an a r e a  ad jacen t  t o  the  apron where veh ic les  can be e a s i l y  posi t ioned 
next t o  a  f u e l  pump should be provided. The veh ic le  fue l ing  a rea  should be located 
t o  one s i d e  of t h e  apron.  Fueling hoses should be long enough t o  reach a  v e h i c l e ' s  
f u e l i n g  connection.  The dispensing pump(s) should be adequately protected a g a i n s t  
physical  damage. One means of p ro tec t ing  f u e l i n g  pumps i s  by p lac ing  them on a  
r a i s e d  platform. For o p e r a t i o n a l  s a f e t y ,  the  pumps should be f i t t e d  with remote 
shu t -o f f s  and be co lo r  coded t o  d i s t i n g u i s h  d i f f e r e n t  types and grades  of f u e l .  
Fuel s t o r a g e  tanks  m u s t  meet s p e c i f i c  Environmental P ro tec t ion  Agency ( E P A )  
requirements.  I n s t a l l a t i o n  of both underground and aboveground s t o r a g e  tanks  
should observe approved des ign ,  f a b r i c a t i o n ,  and i n s t a l l a t i o n  p r a c t i c e s ;  f o r  
example, API Pub l ica t ion  1615-79, I n s t a l l a t i o n  of Underground Petroleum Storage 
Systems; API Standard 2000-82, Venting Atmospheric and Low Pressure  Storage Tanks; 
API S p e c i f i c a t i o n  12B, S p e c i f i c a t i o n  f o r  Bolted Tanks f o r  Storage of Petroleum 
Liqu ids ,  (supplement 1-1982, supp 2-1985); American Socie ty  of Mechanical 
Engineers (ASME), Boi le r  and Pressure Vessel Code, 1983 e d i t i o n ;  Underwri ter ' s  
( U L )  58-76, Standards  f o r  S t e e l  Underground Tanks f o r  Flammable and Combustible 
Liquids;  UL 142-81, Standards fo r  S t e e l  Aboveground Tanks fo r  Flammable and 
Combustible Liquids;  UL 1316-83, Standards  f o r  Glass-Fiber Reinforced P l a s t i c  
Underground Storage Tanks f o r  Petroleum Products ,  e t c .  

14. D A Y  ROOM. The day room provides a  p lace  where personnel can r e l a x  while on a  
break. I t  may be a  s e p a r a t e  a r e a ,  a  s e c t i o n  of the  t r a i n i n g  room, or  a p a r t  of t h e  
dining a r e a .  THE STANDARD ROOM S I Z E  IS AT LEAST 10 SQUARE FEET ( 1  SQUARE METER) 
FOR EACH FIREFIGHTER PER SHIFT.  

15. DORMITORIES. A t  a i r p o r t  f i r e  s t a t i o n s  t h a t  opera te  "overnight1' s h i f t s ,  dor- 
mitory accommodations should be provided f o r  f i r e f i g h t e r s  t o  s l e e p .  

a .  Location and Capacity. Dormitories should be located on the  ground f l o o r ,  
ad jacen t  t o  the  locker  and l ava to ry  a r e a ,  and have d i r e c t  access  t o  the  veh ic le  
room. Ground f l o o r  dormi to r ies  a r e  more e a s i l y  used f o r  emergency f i r s t  a i d  s t a -  
t i o n s  s i n c e  they a r e  more a c c e s s i b l e  t o  incoming ambulances. I f  dormi to r ies  a r e  
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l o c a t e d  on t h e  second f l o o r .  second f l o o r  l a v a t o r y  f a c i l i t i e s  should  be p rov ided .  
t o  accommodate one bunk p e r  each  f i r e -  The dormi tory  a r e a  should  be  l a r g e  enough 

f i g h t e r  per  du ty  s h i f t .  Bunk a r e a s  should be approximate ly  70 s q u i r e  f e e t  
( 6 . 5  sq  m )  p e r  f i r e f i g h t e r .  A s e p a r a t e  dormi tory  of 180 s q u a r e  f e e t  (16 .7  s q  m )  
shou ld  be  provided  t o  accommodate up t o  two o f f i c e r s  p e r  s h i f t .  

b. F e a t u r e s .  

( 1 )  The dormi tory  should  be des igned  t o  minimize t h e  s t r e s s  p e r s o n n e l  
e x p e r i e n c e  upon waking up from a  sound s l e e p  when r e spond ing  t o  an emergency. For 
example, s t a t i o n  and do rmi to ry  l i g h t s  a r e  o f t e n  des igned  t o  t u r n  on i n s t a n t l y  t o  
f u l l  i n t e n s i t y  when an a l a rm goes  o f f .  I n s t a n t  a c t i v a t i o n  o f  such do rmi to ry  l i g h t s  
c r e a t e s  unnecessary  s t r e s s .  A b e t t e r  a l t e r n a t i v e  i s  t o  u s e  n i g h t  l i g h t s  p l aced  
app rox ima te ly  12-18 i n c h e s  (30-46 cm) above t h e  f l o o r .  They may be c o n t r o l l e d  by a  
dimmer connected  t o  t h e  a l a rm c i r c u i t  which g r a d u a l l y  i n c r e a s e s  i n t e n s i t y  d u r i n g  an 
alarm. 

( 2 )  Wall ,  f l o o r ,  and l o c k e r  m a t e r i a l s  should  be chosen f o r  n o i s e  a t t e n u a -  
t i o n .  Lockers  should  be l o c a t e d  o u t s i d e  t h e  dormi tory  t o  r educe  s l e e p i n g  a r e a  
n o i s e .  

( 3 )  There should  be a  c l o s e t  f o r  s t o r i n g  l i n e n s ,  b l a n k e t s ,  and c l e a n i n g  
equipment e i t h e r  i n  o r  a d j a c e n t  t o  t h e  dormi tory .  

( 4 )  There should  be a  do rmi to ry  c l o c k  and a t  l e a s t  one e x t e n s i o n  of  t h e  
i n t e r com i n s t a l l e d  i n  each  dormi tory .  An e x t e n s i o n  of  a  h i g h l y  v i s i b l e  and e a s i l y  
a c c e s s i b l e  c r a s h  phone should  be a v a i l a b l e  i n  bo th  t h e  c r e w ' s  and o f f i c e r ' s  
q u a r t e r s .  

( 5 )  Bunk h e i g h t  should  a l l o w s  f i r e f i g h t e r s  t o  swing t h e i r  l e g s  o u t  of  bed 
and  d i r e c t l y  s t e p  i n t o  t u r n o u t  b o o t s  and p a n t s .  Bunk placement  should  be  away from 
h e a t i n g  and c o o l i n g  d r a f t s .  

( 6 )  Each do rmi to ry  should  have f i r e  e x i t ( s )  a s  s p e c i f i e d  by t h e  
a p p r o p r i a t e  b u i l d i n g  code. I f  a c c e p t a b l e ,  f i r e  e scape  windows t h a t  can  be opened 
o n l y  from t h e  i n s i d e  may s e r v e  a s  e x i t s  f o r  d o r m i t o r i e s  on t h e  ground l e v e l .  

( 7 )  Each bunk should  have a  c o a t  hook o r  rod  nearby f o r  hanging  c l o t h e s  
and  a  c o n v i e n i e n t  e l e c t r i c a l  o u t l e t .  

( 8 )  I f  space  and r e s o u r c e s  p e r m i t ,  t h e  dormi tory  should  be des igned  t o  
p rov ide  p r i v a c y .  P r ivacy  may be achieved  by semi -p r iva t e  a r e a s  f o r  2 ,  3 ,  o r  4  
f i r e f i g h t e r s  by p l a c i n g  t r a n s p o r t a b l e  p a r t i t i o n s  between bunks. Another do rmi to ry  
arrangement  t h a t  o f f e r s  p r i v a c y  and bed ownership i s  2- o r  3-bed p r i v a t e  s l e e p i n g  
a r e a s  where beds a r e  a s s i g n e d  t o  d i f f e r e n t  s h i f t s .  

16.  LOCKER ROOM. The l o c k e r  room should  be a d j a c e n t  t o  t h e  dormi tory  and l a v a -  
t o r y  a r e a s .  The l o c k e r  room should  p rov ide  e a s y  a c c e s s  t o  t h e  l o c k e r s  w i th  a t  
l e a s t  9 s q u a r e  f e e t  ( 1  s q u a r e  me te r )  of  c l e a r  a r e a  c e n t e r e d  i n  f r o n t  of  t h e  l o c k e r  
f o r  each f i r e f i g h t e r .  S ince  c l e a r a n c e  i s  a  f u n c t i o n  of  t h e  number of  f i r e f i g h t e r s  
p e r  s h i f t ,  a s s i g n i n g  a l t e r n a t e  l o c k e r s  t o  pe r sonne l  on t h e  same s h i f t  w i l l  r educe  
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t h e  o v e r a l l  l o c k e r  room s i z e .  I t  is recommended t h a t  t h e  l o c k e r  i s  e q u i p p e d  w i t h  a  
h a l f - s h e l f  a n d  h o o k s  o r  a  c o a t  h a n g e r  r o d  and  h a v e  d i m e n s i o n s  o f  a t  l e a s t  18  i n c h e s  
( 4 6  em) w i d e ,  24 i n c h e s  ( 6 1  cm) d e e p ,  and  7 8  i n c h e s  ( 1 9 8  cm) h i g h .  

17 .  LAVATORIES. 

a .  Accommodat ions .  S e p a r a t e ,  w e l l - h e a t e d  and  v e n t i l a t e d  f a c i l i t i e s  f o r  m a l e  
a n d  female s e r v i c e  p e r s o n n e l  s h o u l d  be  p r o v i d e d .  A t  l e a s t  o n e  l a v a t o r y  f a c i l i t y  
s h o u l d  accommoda te  h a n d i c a p p e d  i n d i v i d u a l s .  

b .  F e a t u r e s .  

( 1  ) The  number o f  t o i l e t s ,  u r i n a l s ,  s i n k s ,  and  s h o w e r s  f o r  e a c h  l a v a t o r y  
i s  b a s e d  o n  a p p l i c a b l e  b u i l d i n g  c o d e s .  The minimum f a c i l i t i e s  recommended a r e :  
a i r p o r t  i n d i c e s  A a n d  B ,  o n e  t o i l e t ,  u r i n a l ,  s i n k ,  and  s h o w e r ;  a i r p o r t  i n d i c e s  C ,  
D,  and  E l  two o f  e a c h  o f  t h e  a b o v e  items. P a r t i t i o n s  s h o u l d  b e  p l a c e d  b e t w e e n  u r i -  
n a l s  a n d  t o i l e t s  f o r  p r i v a c y .  Any l a v a t o r y  i n t e n d e d  f o r  u s e  by women s h o u l d  h a v e  a  
d i s p e n s e r  and  a  r e c e p t a c l e  f o r  s a n i t a r y  n a p k i n s .  

( 2 )  I n d i v i d u a l  s h o w e r  s t a l l  d i m e n s i o n s  s h o u l d  b e  a t  least  3 1  f e e t  by 
3 1  f e e t  ( 1 0 7  cm by 107  e m ) .  

( 3 )  Hooks  f o r  a r t i c l e s  o f  c l o t h i n g  a n d  t o w e l s  s h o u l d  be  l o c a t e d  n e a r  
s h o w e r s  a n d  s i n k s ,  b u t  f a r  enough away s o  a r t i c l e s  r e m a i n  d r y .  

4 Each  s i n k  s h o u l d  h a v e  a n  e l e c t r i c a l  o u t l e t  t h a t  is p r o t e c t e d  by a  
g r o u n d  f a u l t  i n t e r r u p t e r  c i r c u i t  d e v i c e .  

( 5 )  C e i l i n g s  s h o u l d  b e  o f  w a t e r - r e s i s t a n t  m a t e r i a l s ,  s u c h  as gypsum 
b o a r d  o r  p l a s t e r ,  walls o f  c e r a m i c  t i l e ,  a n d  f l o o r s  o f  n o n s l i p  s u r f a c e s .  

( 6 )  E x t r a  items s h o u l d  i n c l u d e  a  w a l l  c l o c k  a n d  a n  i n s t a l l e d  m i r r o r  on 
t h e  wall t h a t  i s  l a r g e  enough  t o  b e  u s e d  s i m u l t a n e o u s l y  by two o r  t h r e e  
i n d i v i d u a l s .  

18. KITCHEN/DINING ROOM. 

a .  D e s i g n .  

( 1 )  Work T r i a n g l e .  I n  k i t c h e n  d e s i g n ,  t h e  r e f r i g e r a t o r ,  s i n k ,  a n d  s t o v e  
f o r m  a "work  t r i a n g l e . "  Greater k i t c h e n  e f f i c i e n c y  i s  a c h i e v e d  by k e e p i n g  t h e  
s i d e s  o f  t h i s  "work t r i a n g l e "  s m a l l .  S i d e  l e n g t h s  s h o u l d  be  5  t o  10  f ee t  ( 1 . 5  t o  
3 . 0  m) b e t w e e n  a n y  two o f  t h e  t h r e e  a p p l i a n c e s .  K i t c h e n s  s h o u l d  a l s o  b e  d e s i g n e d  
t o  k e e p  n o n c o o k i n g  p e r s o n n e l  f rom c r o s s i n g  t h r o u g h  t h e  work t r i a n g l e .  
A d d i t i o n a l l y ,  t h e r e  s h o u l d  b e  no  p e r m a n e n t  o b j e c t s  t h a t  may o b s t r u c t  f i r e f i g h t e r s  
r e s p o n d i n g  t o  a n  a l a r m .  

( 2 )  Emergengy E x i t .  THE KITCHEN SHALL HAVE A DOORWAY LEADING TO THE 
EXTERIOR OF THE STATION. 
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( 3 )  Modes o f  Use. The d e s i g n  s h o u l d  c o n s i d e r  t h e  d i f f e r e n t  modes o f  u s e .  
F o r  e x a m p l e ,  o n e  s h i f t  may r o t a t e  k i t c h e n  d u t i e s  among t h e  f i r e f i g h t e r s ,  o n e  o r  two 
i n d i v i d u a l s  r e s p o n s i b l e  f o r  e a c h  m e a l ;  a n o t h e r  s h i f t  may r e q u i r e  e a c h  f i r e f i g h t e r  
t o  p r e p a r e  h i s / h e r  own meal. 

b .  S i z e .  THE STANDARD D I N I N G  AREA I S  EQUAL TO THE NUMBER OF PLACE SETTINGS 
TO SEAT O ~ U L L  SHIFT OF FIREFIGHTING PERSONNEL ALLOWING AT LEAST 20 SQUARE FEET 
(1.9 SQUARE METERS) PER PERSON. 

c .  F a c i l i t i e s .  

( 1 )  S t o v e .  A l l  s t o v e s  s h o u l d  be  p r o v i d e d  w i t h  a n  a u t o m a t i c  e n e r g y  s h u t -  
o f f  d e v i c e  t h a t  i s  c o n n e c t e d  t o  t h e  a l a r m .  F o r  g a s  s t o v e s ,  a  manual  reset s h o u l d  
be l o c a t e d  n e a r  t h e  s t o v e ;  t h u s  whoever  res tar ts  t h e  s t o v e  w i l l  f i r s t  h a v e  t o  c h e c k  
i t .  F o r  c o n s e r v a t i o n  and  s a f e t y ,  g a s  o v e n s ,  b r o i l e r s ,  and b u r n e r s  s h o u l d  h a v e  
p i l o t l e s s  e l e c t r i c  i g n i t i o n s  w i t h  a n  a u t o m a t i c  g a s  v a l v e .  Gas s t o v e s  s h o u l d  b e  
p l a c e d  f a r  enough  away f r o m  d o o r s  and windows o r  b e  s h i e l d e d  t o  r e d u c e  t h e  l i k e l i -  
hood o f  d r a f t s  b l o w i n g  o u t  a  g a s  j e t .  The s p a c e  be tween  t h e  h e a t i n g  e l e m e n t s  o r  
b u r n e r s  s h o u l d  accommodate  a l a r g e  3 - g a l l o n  ( 1 1 . 5 - l i t e r )  p o t  on  o n e  b u r n e r  w i t h o u t  
i n t e r f e r i n g  w i t h  a p o t  o n  t h e  a d j a c e n t  o n e .  S u f f i c i e n t  s p a c e  i s  p a r t i c u l a r l y  
i m p o r t a n t  a t  s t a t i o n s  u s i n g  "community" c o o k i n g .  

( 2 )  Sink. A s t a i n l e s s  d o u b l e  bowl s t e e l  s i n k  f i t t e d  w i t h  a h e a v y  d u t y  
g a r b a g e  d i s p o s a l  i s  recommended.  

( 3 )  C a b i n e t s .  B u i l t - i n  c a b i n e t s  o r  a p a n t r y  f o r  s t o r i n g  c a n n e d  and d r y  
g o o d s  a n d  o t h e r  n o r m a l  k i t c h e n  s t a p l e s  s h o u l d  b e  p a r t  o f  t h e  k i t c h e n  d e s i g n .  

4  I c e  Maker s .  I f  t h e  k i t c h e n  o r  s t a t i o n  d e s i g n  i n c l u d e s  a  c o m m e r c i a l  
i c e  m a k e r ,  a  w a t e r  d r a i n  t h a t  i s  c o n n e c t e d  t o  t h e  s t a t i o n  w a s t e w a t e r  s y s t e m  s h o u l d  
be l o c a t e d  u n d e r n e a t h .  

1 9 .  TRAINING ROOM. A s p e c i f i c  area s h o u l d  s e r v e  f o r  t r a i n i n g  p u r p o s e s .  The  
t r a i n i n g  a r e a  need n o t  b e  a  s e p a r a t e ,  e n c l o s e d  room; i t  may be  p a r t  o f  a  c o n f e r e n c e  

.- room,  a d i n i n g  room,  o r  e v e n  a  d a y  room. R e g a r d l e s s  o f  l o c a t i o n ,  s p a c e  f o r  a  
b l a c k b o a r d ,  p r o j e c t i o n  s c r e e n ,  b u l l e t i n  b o a r d ,  c h a r t s ,  maps ,  and  o t h e r  n e c e s s a r y  
t r a i n i n g  a i d s  s h o u l d  be p r o v i d e d .  The room s h o u l d  a l s o  h a v e  a d e q u a t e  s e c u r e d  
s t o r a g e  s p a c e  f o r  i n s t r u c t i o n a l  m a t e r i a l s ,  a u d i o - v i s u a l  t r a i n i n g  a i d s ,  e q u i p m e n t ,  
and  s u p p l i e s .  I F  A SEPARATE TRAINING ROOM I S  BUILT, THE STANDARD I S  AT LEAST 
30 SQUARE FEET (2.8 SQUARE METERS) PER FIREFIGHTER PER SHIFT. 

20. MECHANICAL ROOM. The  m e c h a n i c a l  room u s u a l l y  h o u s e s  t h e  m a j o r  c o m p o n e n t s  o f  
t h e  h e a t i n g ,  v e n t i l a t i n g ,  and  a i r  c o n d i t i o n i n g  s y s t e m s .  The room i t s e l f  s h o u l d  b e  
h e a t e d  and c o o l e d .  S u f f i c i e n t  s p a c e  s h o u l d  b e  p r o v i d e d  a r o u n d  e a c h  s y s t e m  f o r  con-  
v e n i e n t ,  s a f e  a c c e s s  f o r  s e r v i c i n g .  F l o o r  f i n i s h e s  s h o u l d  b e  r e s i s t a n t  t o  w a t e r ,  
o i l ,  a n d  g r e a s e .  I n  a d d i t i o n ,  t h e  m e c h a n i c a l  room may h o u s e  t h e  main  c o n n e c t i o n s  
f o r  e l e c t r i c i t y ,  g a s ,  w a t e r ,  and t e l e p h o n e s .  If s o ,  t h e  room s h o u l d  b e  d e s i g n e d  s o  
a s  n o t  t o  c r e a t e  a  s h o c k  h a z a r d  ( s e e  P a r a g r a p h  4 7 ,  H a z a r d s  and S a f e t y ) .  E l e c t r i c a l  
p a n e l s  s h o u l d  be  c a r e f u l l y  l o c a t e d  s o  t h a t  i n d i v i d u a l s ,  w h i l e  s e r v i c i n g  o r  c h e c k i n g  
p a n e l s ,  a r e  n o t  e l e c t r i c a l l y  g r o u n d e d .  A c o u s t i c  a t t e n u a t i o n  m e a s u r e s  s h o u l d  be  
i n c o r p o r a t e d  i n  t h e  r o o m ' s  s t r u c t u r e  ( s e e  P a r a g r a p h  36 Sound C o n t r o l  S o l u t i o n s . )  
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. STORAGE ROOM. The s t o r a g e  room provides space f o r  s t o r i n g  a  reserved supply 
foam concen t ra te ,  o ther  ex t ingu ish ing  a g e n t s ,  f i r s t  a i d  s u p p l i e s ,  and department 

p p l i e s .  I t s  p re fe r red  l o c a t i o n  is  adjacent  t o  the  veh ic le  room. STANDARD ROOM 
SIZES ARE AT LEAST: AIRPORT INDEX A ,  200 SQUARE FEET (18.5 SQUARE METERS); AIRPORT 
I N D E X  B, 300 SQUARE FEET (27.9 SQUARE METERS); AIRPORT INDICES C AND D ,  400 SQUARE 
FEET (37.2 SQUARE METERS); AND AIRPORT INDEX E ,  500 SQUARE FEET (46.5 SQUARE 
METERS). I f  foam concentra te  con ta ine rs  a r e  t o  be s to red  i n  the  s to rage  room, the 
type ( d r u m s  o r  b a r r e l s )  and quan t i ty  should be determined and she lves  designed to  
accommodate the  con ta ine rs .  A s to rage  room f l o o r  d r a i n  i s  recommended. To f a c i l i -  
t a t e  de l ive ry  of the  above s u p p l i e s ,  a  second means of access  and/or e x t r a  wide 
doors may be d e s i r a b l e .  In a l l  c a s e s ,  the minimum door opening should be 6 f e e t  
(1 .8  m )  wide. 

22. STUDY ROOM. The study room is  a  small room or  a r e a  designated a s  a  qu ie t  
space f o r  s tudy.  I t  should have a  t a b l e ,  a  few c h a i r s ,  space f o r  w r i t i n g ,  and 
s h e l f  o r  s to rage  space f o r  f i r e  s e r v i c e  manuals and o ther  p e r t i n e n t  documents. The 
p re fe r red  l o c a t i o n  i s  ad jacen t  t o  o r  near the  dormitory a r e a .  Noise sources should 
be reduced or  c o n t r o l l e d .  

23. BREATHING APPARATUS REFILLING A R E A .  Depending on l o c a l  procedures,  a  s p e c i a l  
room o r  an a rea  of a  room where Self-contained Breathing Apparatus (SCBA) can be 
r e f i l l e d  may be needed. I f  provided,  the  a rea  should have: 

a .  A degree of a i r  p u r i t y  t h a t  meets o r  exceeds the  s tandards  of the  
Compressed Gas Associa t ion S p e c i f i c a t i o n  G-7.1 fo r  Grade D Breathing Air of the  
Occupational Safe ty  and Health Act (OSHA). 

b .  An a i r  compressor s p e c i f i c a l l y  designed t o  provide breathing q u a l i t y  
compressed a i r  f o r  f i l l i n g  SCBA. 

c .  A s ink/water  tank where a i r  tanks can be submerged t o  cool dur ing 
r e f i l l i n g .  

d .  A 230 V A C  I-phase o r  230 VAC/460 V A C  3-phase r e c e p t a c l e ,  depending on type 
of a i r  compressor. 

e .  Storage tanks t h a t  meet or  exceed s e c t i o n  VIII of the  American Socie ty  of 
Mechanical Engineers (ASME) Code f o r  Unfired Pressure  Vessels i f  a  cascade system 
i s  used. I t  should be noted t h a t  s to rage  v e s s e l s  ra ted by the  U.S. Department of 
Transpor ta t ion and t h e  I n t e r s t a t e  Commmerce Commission do not meet those s tandards  
and a r e  unacceptable.  

f .  A l l  major components and a c c e s s o r i e s  c l e a r l y  i d e n t i f i e d  w i t h  permanent 
name p l a t e s  s t a t i n g  make, model, s e r i a l  number, c a p a c i t i e s ,  p r e s s u r e s ,  vo l t ages ,  
c u r r e n t s ,  and any o ther  p e r t i n e n t  information.  

g .  Tags and warning l a b e l s  a f f ixed  t o  equipment f o r  s a f e t y  and ease i n  the  
opera t ion  and adjustment of v a l v e s ,  swi tches ,  and c o n t r o l s .  
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24.  PARKING AREA. The recommended minimum p a r k i n g  a r e a  i s  one  s p a c e  p e r  p e r s o n  
p e r  d u t y  s h i f t .  I n  a d d i t i o n ,  a  p a r k i n g  a r e a  f o r  v i s i t o r s  s h o u l d  be p r o v i d e d .  
I d e a l l y ,  t h e  p a r k i n g  a r e a  would accommodate two d u t y  s h i f t s ,  t h e r e b y  e l i m i n a t i n g  
d e l a y s  when s h i f t s  c h a n g e  o r  when a l l  f i r e f i g h t e r s  a r e  summoned d u r i n g  an a i r p o r t  
emergency.  The a r e a  s h o u l d  be  l o c a t e d  s o  n o t  t o  o b s t r u c t  f i r e f i g h t i n g  o p e r a t i o n s ;  
f o r  i n s t a n c e ,  l o c a t e d  away f rom t h e  a p r o n  a r e a ,  v e h i c l e  room d o o r s ,  and any  f i r e -  
f i g h t i n g  equ ipment  s t o r e d  o u t s i d e  t h e  s t a t i o n .  HANDICAPPED REQUIREMENTS SUCH AS 
CURB CUTS, SIDEWALK RAMPS, AND DESIGNATED PARKING SPACES SHALL BE PROVIDED. 
F u r t h e r m o r e ,  t h e  p a r k i n g  area s h o u l d  be  s e c u r e d  and l o c a t e d  t o  p r o t e c t  a g a i n s t  van- 
d a l i s m .  

25.  JANITOR CLOSET. A c l o s e t  f o r  s t o r a g e  of  s t a t i o n  m a i n t e n a n c e  equ ipment  (e.g.,  
vacuum c l e a n e r s ,  mops, and  b u c k e t s )  and c l e a n i n g  s u p p l i e s  s h o u l d  be p r o v i d e d .  

a .  S i z e  and L o c a t i o n .  THE STANDARD JANITOR CLOSET AREA I S  AT LEAST 30 SQUARE 
FEET ( 2 . 8  SQUARE METERS) WITH THE CEILING AT LEAST 8 FEET (2 .4  M) H I G H .  T h e r e  
s h o u l d  b e  s p a c e  f o r  s t o r a g e  r a c k s ,  s h e l v e s ,  c a b i n e t s ,  mop r a c k ,  a  j a n i t o r ' s  s i n k ,  
e l e c t r i c a l  l i g h t  s w i t c h ,  and wall mounted c o n v e n i e n c e  o u t l e t s .  The recommended 
l o c a t i o n  is n e a r  t h e  l a v a t o r y  areas a n d / o r  t h e  m e c h a n i c a l  a r e a .  More t h a n  o n e  
c l o s e t  may b e  n e c e s s a r y ,  d e p e n d i n g  on t h e  s i z e  o f  t h e  s t a t i o n .  Avoid l o c a t i n g  
j a n i t o r  c l o s e t s  a d j a c e n t  t o  c a r p e t e d  a r e a s .  

b .  C o n s t r u c t i o n .  S e l e c t e d  m a t e r i a l s  s h o u l d  be n o n h a z a r d o u s  ( e . g . ,  
n o n a s b e s t o s ) ,  d u r a b l e ,  a n d  e a s y  t o  c l e a n .  The c e i l i n g  f i n i s h  may be exposed  
c o n s t r u c t i o n ;  w a l l s  may be gypsum b o a r d  w i t h  c e r a m i c  t i l e ,  masonry ,  o r  c o n c r e t e ;  
a n d  f l o o r s  may be o f  c o n c r e t e  o r  t i l e .  

26.  LAUNDRY FACILITIES. Laundry  equ ipment  o f  l a u n d r o m a t  q u a l i t y  i s  c o s t - e f f e c t i v e  
a t  some a i r p o r t s .  I f  s t a t i o n  p e r s o n n e l  u s e  a l a r g e  number o f  r a g s ,  it may a c t u a l l y  
be c o s t - e f f e c t i v e  t o  wash t h e  r a g s  and r e u s e  them r a t h e r  t h a n  t o  p u r c h a s e  new o n e s .  

27. EXERCISE FACILITIES. P r o p e r  e x e r c i s e  e n c o u r a g e s  p h y s i c a l  f i t n e s s  and m e n t a l  
a l e r t n e s s .  F i r e f i g h t e r  p r o f e s s i o n a l  deve lopment  s t a n d a r d s  and many employment c r i -  
t e r i a  s p e c i f y  minimum p h y s i c a l  f i t n e s s  s t a n d a r d s  f o r  emergency p e r s o n n e l .  T h u s ,  a n  

. e x e r c i s e  area may be  i n c l u d e d .  Such a n  a r e a  s h o u l d  be l a r g e  enough t o  accommodate 
50 p e r c e n t  o f  a  s h i f t  and equ ipment .  

a .  I n t e r i o r  E x e r c i s e  Room. A t y p i c a l  e x e r c i s e  f a c i l i t y  may i n c l u d e  t h e  
f o l l o w i n g  items: m u l t i - s t a t i o n  p i n  s e c t o r i z e d  gym u n i t ,  e r g o m e t e r  b i k e ,  rowing  
m a c h i n e ,  - m a t s  f o r  s i t - u p s ,  a e r o b i c s ,  d r o p  w e i g h t s ,  abdomina l  b o a r d ,  Roman c h a i r  f o r  
t h e  abdomina l  board  and l o w e r  back e x e r c i s e s ,  t r e a d m i l l ,  and jump r o p e s .  F r e e  
w e i g h t s  a r e  n o t  recommended as a  s e c o n d  p e r s o n  n e e d s  t o  be  p r e s e n t  when f r e e  
w e i g h t s  a r e  i n  u s e .  

b .  E x t e r i o r  E x e r c i s e  Area.  An o u t d o o r  o b s t a c l e  c o u r s e  may be a  s u i t a b l e  
f a c i l i t y  a d j a c e n t  t o  t h e  s t a t i o n .  Some of  t h e  f e a t u r e s  may i n c l u d e :  l o g  h o p ,  
s t r e t c h  b u c k s ,  A c h i l l e s  s t r e t c h ,  s i t - u p / p u s h - u p  m a t s ,  h o r i z o n t a l  l a d d e r ,  b a l a n c e  
beam, v e r t i c a l  l a d d e r ,  c a r g o  n e t ,  ch in -up  b a r ,  and p a r a l l e l  b a r s .  
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28. PATIO.  Some a i r p o r t  sponsors consider  a  p a t i o  a  c o s t - e f f e c t i v e  s t a t i o n  
accessory  t h a t  c o n t r i b u t e s  s i g n i f i c a n t l y  t o  employee morale. I f  provided,  a  p a t i o '  
should be protected from wind, excess ive  no i se ,  a i r c r a f t  backwash, a i r b o r n e  d e b r i s ,  
and located to  o f f e r  pr ivacy.  I f  enclosed,  a  br ick  o r  concrete  wall  of 7 t o  8 f e e t  
(2.1 t o  2.4 m )  high surrounding the a r e a  w i l l  s u f f i c e .  ALL ALARMS, PHONES, AND 
INTERCOM ARE REQUIRED TO BE AUDIBLE BY THE FIREFIGHTERS ON A PATIO. ALSO, A PATIO 
SHALL HAVE EASY ACCESS TO THE VEHICLE ROOM. 

29 .  STATION STORE. A s t a t i o n  s t o r e  i s  a  convenience t h a t  personnel a p p r e c i a t e ,  a  
p lace  where they can buy provis ions  l i k e  candy, s o f t  d r i n k s ,  c o f f e e ,  and hot and 
cold  snacks .  The l t s t o r e n  can take  s e v e r a l  forms: a  coun te r ,  a  locker ,or  a small  
commercial f r e e z e r  where provis ions  a r e  s t o r e d ,  or  vending machines. Some s t a t i o n s  
combine forms; f o r  example, a  s t a t i o n  might have vending machines and a  counter .  
Designers  should cons ide r  s e t t i n g  a s i d e  space f o r  the  s t a t i o n  s t o r e ,  e i t h e r  a s  an 
a lcove  o r  i n  a  corner  of a  room. They should a l s o  provide s to rage  c o n t a i n e r s  with 
locks .  
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CHAPTER 4 .  STATION SYSTEMS 

30. FIRE SAFETY. F i r e  s a f e t y  i n  s t a t i o n  des ign can be achieved through proper 
des ign ,  use of f i r e  r e s i s t a n t  m a t e r i a l s ,  and employing f i r e  s a f e t y  technology. 
Const ruct ion m a t e r i a l s  should be a s  f i r e  protected and f i r e - r e s i s t a n t  a s  p o s s i b l e ,  
p re fe rab ly  noncombustible. Second f l o o r  dormi to r i es  should rece ive  s p e c i a l  empha- 
sis.  S t a t i o n s  b u i l t  of concrete  masonry should observe the  National  Concrete 
Masonry Associat ion ( N C M A )  p r a c t i c e s ,  e . g . ,  NCMA-TEK 46, F i r e  Sa fe  Concrete Masonry 
Const ruct ion,  NCMA-TEK 80 A ,  F i r e  Sa fe  Apartment Const ruct ion wit ,  Concrete 
Masonry, NCMA-TEK 35 B ,  F i r e  Sa fe ty  With Concrete Masonry, NCMA-TEK 128, S t e e l  
Column F i r e  P r o t e c t i o n .  A l l  pipe passages through f i r e - r e s i s t a n t  cons t ruc t ion  
should not exceed $-inch (1.25 cm) gaps between the  pipe and s l eeve .  The remaining 
i n t e r i o r  gap can be f i l l e d  with an a p p r o p r i a t e  noncombustible f i l l e r  and sealed on 
both s i d e s  of the  wa l l  by metal escutcheons .  Mate r i a l s  enclos ing the  veh ic le  room 
should have a  minimum of a  2-hour f i r e  r e s i s t a n c e  r a t i n g .  Openings between the  
v e h i c l e  room and dormi to r i es  should be provided with e i t h e r  a  v e s t i b u l e  o r  double 
a c t i n g  double doors .  S t a t i o n s  loca ted  i n  i s o l a t e d  a r e a s  should have an a c c e s s i b l e  
f i r e  hydrant .  Other f i r e  s a f e t y  c o n s i d e r a t i o n s  a r e :  smoke/fire d e t e c t o r s ;  loca- 
t i o n  and i l l u m i n a t i o n  of e x i t  s i g n s ;  f i r e  doors ;  s p r i n k l e r  system ( s e e  National  
F i r e  P r o t e c t i o n  Associa t ion (NFPA) 13-1985, Standards f o r  the  I n s t a l l a t i o n  of 
S p r i n k l e r  Systems) ;  f i r e  escape s t a i r s  (where a p p l i c a b l e ) ;  emergency e x i t  windows; 
and a  s u f f i c i e n t  number of s t r a t e g i c a l l y  located f i r e  ex t ingu i shers  t h a t  conta in  
the  a p p r o p r i a t e  ex t ingu i sh ing  agent  f o r  the  type of m a t e r i a l s  found i n  the  a r e a  
( s e e  NFPA 10-1984, Standards  f o r  Por tab le  F i r e  E x t i n g u i s h e r s ) .  

31. C I R C U L A T I O N ,  DOORS, AND WINDOWS. 

a .  C i rcu la t ion .  C i rcu la t ion  of s e r v i c e  personnel and equipment should be 
s a f e ,  convenient ,  and rapid  under both normal and emergency cond i t ions .  Careful  
cons ide ra t ion  should be placed on v e r t i c a l  t r a f f i c  c i r c u l a t i o n .  STANDARD WIDTH OF 
ALL HALLS A N D  PATHWAYS LEADING TO A N D  FROM THE VEHICLE ROOM IS AT LEAST 4 FEET 
(1.2 M). STANDARD WIDTH OF CORRIDORS THAT CONNECT AREAS SERVED BY LARGE NUMBERS OF 
OPERATIONS/PERSONNEL I S  AT LEAST 6 FEET (1.8 M I .  For personnel s a f e t y  and quick 
emergency responses ,  avoid prot ruding o b s t r u c t i o n s  such a s  water f o u n t a i n s ,  ash 
t r a y s ,  and f i r e  e x t i n g u i s h e r s .  I t  i s  recommended t h a t  s t a i r s  l ead ing  t o  second 
f l o o r  a r e a s  be of s t r a i g h t - l i n e  d e s i g n ,  without l and ings ,  of a  minimum width of 
6 f e e t  (1 .8  m )  and with s a f e t y  t r e a d s .  C i rcu la t ion  and more e f f e c t i v e  s t a t i o n  
opera t ions  a r e  f u r t h e r  increased by using the  smal les t  permiss ib le  number of doors 
and c o r r i d o r s .  

b. Doors. Entrances ,  e x i t s ,  and i n t e r i o r  doors should be se lec ted  f o r  smooth 
t r a f f i c  f lows,  s a f e t y ,  and f o r  the  expected t r a f f i c  volumes (wear) .  S p e c i f i c  door 
des ign d e t a i l s  a r e  l o c a t i o n ,  s i z e ,  and d i r e c t i o n  of door swings. THE STANDARD FOR 
THE SWING OF DOORS OPENING I N T O  THE VEHICLE ROOM I S  AT LEAST 1 7 5 O  WITH VESTIBULE 
DOORS OPENING AS FAR AS POSSIBLE. A l l  e x t e r i o r  doors should be weather- t ight  and 
e i t h e r  so l id -core  o r  of a  high noise  reduct ion value .  

( 1 )  E f f e c t i v e  doors a r e  r e a d i l y  a c c e s s i b l e ,  s imple t o  l o c a t e  and opera te  
i n  t h e  da rk ,  quick opening ( 3  seconds or  l e s s ) ,  operable  with 10 t o  30 pounds 
(44 t o  133 newtons) of f o r c e ,  and not of themselves o r  i n  ope ra t ion  a  s a f e t y  
hazard.  

Chap 4  
Par 30 



( 2 )  The  minimum w i d t h  o f  a l l  d o o r s  i n  rooms t h a t  more  t h a n  f o u r  f i r e -  
f i g h t e r s  may u s e  a t  a n y  one  time, e.g. ,  t h e  l a v a t o r y ,  l o c k e r  room,  a n d  k i t c h e n , i s  
42 i n c h e s  ( 1 0 7  cm) w i d e .  A l l  d o o r s  s h o u l d  accommodate  w h e e l c h a i r s ,  F o r  w h e e l c h a i r  
c l e a r a n c e s  see Amer ican  N a t i o n a l  S t a n d a r d  I n s t i t u t e  (ANSI) A117.1-1980,  
S p e c i f i c a t i o n s  f o r  Making B u i l d i n g s  and F a c i l i t i e s  A c c e s s i b l e  t o  and U s a b l e  by 
P h y s i c a l l y  H a n d i c a p p e d  P e o p l e .  

( 3 )  A l l  d o o r s  i n  rooms t h a t  more t h a n  o n e  f i r e f i g h t e r  may occupy  s h o u l d  
o p e n  t o w a r d s  t h e  v e h i c l e  room. 

(4) S l i d i n g  d o o r s  s h o u l d  b e  a v o i d e d  e x c e p t  f o r  s t o r a g e  and  u t i l i t y  rooms.  

( 5 )  E x i t  d o o r s  and  d o o r s  l e a d i n g  t o  e x i t  p a s s a g e w a y s  s h o u l d  b e  s o  d e s i g n -  
e d  and a r r a n g e d  t o  be  c l e a r l y  r e c o g n i z a b l e  a n d  r e a d i l y  a c c e s s i b l e  a t  a l l  t i m e s .  

( 6 )  D o o r s  t o  t h e  d i n i n g  a r e a ,  l o c k e r  room, l a v a t o r y ,  and  d o r m i t o r y  s h o u l d  
f e a t u r e  o n l y  d o o r  c l o s e r s  ( i f  n e e d e d )  a n d  p u s h - a n d - p u l l  p l a t e s  ( n o  l a t c h i n g  
h a r d w a r e ) .  

c .  Windows. The minimum g l a s s  a r e a s  s h o u l d  b e  10 p e r c e n t  o f  t h e  f l o o r  a r e a  
o f  e a c h  room;  20 p e r c e n t  b e i n g  recommended.  P l a c e m e n t  s h o u l d  be  as h i g h  i n  t h e  
w a l l  as  p o s s i b l e  t o  l e n g t h e n  t h e  d e p t h  o f  l i g h t  p e n e t r a t i o n .  Use o f  w e a t h e r  
s t r i p p i n g  and  s t o r m  s a s h  is o n e  means of r e d u c i n g  h e a t  l o s s ,  c o n d e n s a t i o n ,  a n d  p a r -  
t i c l e  i n f i l t r a t i o n  and  i n c r e a s i n g  n o i s e  a t t e n u a t i o n .  

3 2 .  ELECTRICAL SYSTEM. The e l ec t r i ca l  s y s t e m  d e s i g n  s h o u l d  b e  b a s e d  on t h e  l a t e s t  
e d i t i o n  o f  t h e  N a t i o n a l  E l e c t r i c a l  Code o r  a p p l i c a b l e  l o c a l  c o d e s  o r  o r d i n a n c e s .  
Ground f a u l t  c i r c u i t  b r e a k e r s  s h o u l d  b e  u s e d  w h e r e  p e r s o n n e l  u s e  a n  e l e c t r i c  o u t l e t  
n e a r  a w a t e r  s o u r c e  s u c h  a s  b a t h r o o m s ,  k i t c h e n s ,  o r  v e h i c l e  room. A SOURCE OF 
STANDBY POWER SHALL BE PROVIDED TO OPERATE THE ESSENTIAL COMPONENTS OF THE STATION, 
I . E . ,  THE ALARM CIRCUIT,  COMMUNICATION EQUIPMENT, AND SELECTED OUTLETS I N  AT LEAST 
THE VEHICLE ROOM AND ALARM ROOM. 

3 3 .  LIGHTING. Recommended l e v e l s  o f  l i g h t i n g  t h a t  t a k e  i n t o  a c c o u n t  e n e r g y  con-  
s e r v a t i o n  a n d  f u n c t i o n a l  t a s k s  may b e  f o u n d  i n  t h e  l a t e s t  e d i t i o n  o f  t h e  IES ,  " IES  
L i g h t i n g  Handbookn .  AC 150 /5360-11 ,  E n e r g y  C o n s e r v a t i o n  F o r  A i r p o r t  B u i l d i n g s ,  
p r o v i d e s  r e c o m m e n d a t i o n s  f o r  r e d u c i n g  e x i s t i n g  and new l i g h t i n g  l e v e l s ,  i m p r o v i n g  
t h e  e f f i c i e n c y  o f  l a m p s  a n d  f i x t u r e s ,  and  a v o i d i n g  e n e r g y  w a s t e  i n  l i g h t i n g  d e s i g n  
a n d  i n s t a l l a t i o n .  

a .  Alarm L i g h t s .  A l l  l i g h t s  t h a t  i l l u m i n a t e  t h e  p a t h w a y s  t o  t h e  v e h i c l e  room 
a n d  t h a t  i l l u m i n a t e  t h e  a p r o n  d r i v e w a y  s h o u l d  t u r n  on  a u t o m a t i c a l l y  when a n  a l a r m  
r i n g s .  Alarm l i g h t s  need n o t  o p e r a t e  on a s e p a r a t e  c i r c u i t  o r  s y s t e m ;  t h e y  may 
o p e r a t e  t h r o u g h  3-way s w i t c h e s .  A l l  a l a r m  l i g h t s  s h o u l d  be  c o n n e c t e d  t o  a  backup  
power s o u r c e  o r  b e  b a c k e d  up by s e p a r a t e  emergency  l i g h t i n g .  

b.  P a r k i n g  L o t  and Yard L i g h t s .  E x t e r i o r  l i g h t s  s h o u l d :  

( 1 )  Be s h i e l d e d  t o  p r e v e n t  g l a r e  i n  t h e  a i r  t r a f f i c  c o n t r o l  t o w e r  (ATCT) 
l i n e  o f  s i g h t  and  a i r c r a f t  o p e r a t i o n  a r e a s .  

( 2 )  Use h i g h  e f f i c a c y  l a m p s ,  
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( 3 )  Use time c locks  or  p h o t o e l e c t r i c  swi tches  t o  reduce energy c o s t s  

4 Cover a r e a s  s u b j e c t  t o  poss ib le  vandalism. 

( 5 )  Comply with the  l a t e s t  IES recommended p r a c t i c e s .  

34. ACOUSTICS. An acceptable  a c o u s t i c  environment is one which w i l l  not cause 
a u d i t o r y  i n j u r y ,  i n t e r f e r e  w i t h  voice o r  any o ther  communications, cause s t r e s s  
f a t i g u e ,  or  i n  any o ther  way degrade t h e  o v e r a l l  a i r c r a f t  RFF s e r v i c e .  To be 
accep tab le ,  workspace noise should be reduced t o  l e v e l s  t h a t  permit necessary 
d i r e c t  person-to-person and telephone communication. C r i t e r i a  f o r  workspaces a r e  
def ined by t h e  A-sound l e v e l  d e c i b e l ,  d B ( A ) .  To achieve an acceptable  noise l e v e l ,  
des igners  should provide f o r  the  following. 

a .  Small Of f ice  Spaces/Special  Areas. Areas r e q u i r i n g  f a s t ,  a c c u r a t e ,  and 
d i r e c t  communication should not exceed 45 d B ( A ) .  Examples: watch/alarm room, 
o f f i c e s ,  dormi to r ies ,  confe rence / t ra in ing  room, study room. 

b. Large Workspaces. Areas requ i r ing  very c l e a r  and f requent  telephone com- 
munications o r  r e q u i r i n g  occasional  d i r e c t  voice communication a t  d i s t a n c e s  up t o  
15 f e e t  (4.57 meters)  should not exceed 55 d B ( A ) .  Examples: k i t chen ,  l a v a t o r i e s ,  
e a t i n g  a r e a s ,  locker  rooms. 

c .  Operat ional  Areas. Areas requ i r ing  f requent  telephone communications or  
f requen t  voice communication a t  d i s t a n c e s  u p  t o  5 f e e t  (1 .5  meters)  should not 
exceed 65 dB(A). Examples: workshops, laundry a r e a s ,  maintenance shops. 

d .  General Workspaces. Areas requ i r ing  occasional  telephone communications 
o r  occasional  person-to-person communication a t  a  d i s t a n c e s  up t o  5 f e e t  ( 1 . 5 )  
should not exceed 75 d B ( A ) .  Examples: veh ic le  room, hose drying room, mechanical 
room. 

35. SOUND TRANSMISSIONS. Control of sound t ransmiss ions  wi thin  and between rooms 
needs t o  be analyzed f o r  an acceptable  a c o u s t i c  room environment. Both a reas  of 
i n v e s t i g a t i o n  have unique and i n t e r l i n k i n g  acous t i c  f a c t o r s  t h a t  in f luence  t h e  
sound l e v e l  of a  room. I f  the  room environment i s  t o  be conducive t o  good hear ing,  
t h e  des i red  room sound should be uniformly d i s t r i b u t e d ,  s u f f i c i e n t l y  loud t o  be 
heard,  and t ransmit ted w i t h i n ,  a s  much a s  poss ib le ,  a  q u i e t  background. 

a .  Sound Transmission Within a  Room. Factors  inc lude :  

( 1 )  Ref lect ion and Absorption. Generally sound r e f l e c t i o n  occurs a t  the  
boundaries of the  room ( e . g . ,  c e i l i n g ,  f l o o r s ,  w a l l s ) .  The amount of r e f l e c t i o n  i s  
dependent on t h e  amount of sound absorpt ion t h a t  t akes  place a t  each boundary. For 
example, concrete  and other  hard sur faces  have l i t t l e  absorpt ion while f a b r i c  has 
t h e  most absorp t ion .  

( 2 )  Background Noise. These a r e  the  composite sound e f f e c t s  from many 
sources  t h a t  e i t h e r  completely cover u p  o r ,  a t  l e a s t  t o  some e x t e n t ,  obscure the 
des i red  room sound (of  a  lower d B ( A ) ) .  Since background noise may be e i t h e r  above 
o r  below the  des i red t ransmit ted sound 's  d B ( A )  l e v e l ,  room design should contol  the  
background noise l e v e l  t o  the  ex ten t  necessary through e f f e c t i v e  sound reduct ion or  
a t t e n u a t i o n .  
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( 3 )  Miscellaneous Fac to r s .  These include echoing and undesi rable  r e f l e c -  
t i o n  sounds such a s  s t r u c t u r e - b o r n e ,  a i r -borne ,  and f l u t t e r i n g  sounds. 

b .  Sound Transmission Between Rooms. Fac to r s  inc lude :  

( 1 )  Air-Borne Transmission. This r e s u l t s  when impacting sound sources  a c t  
d i r e c t l y  on one s i d e  of a  b a r r i e r  w a l l ,  such a s  j e t  engine n o i s e ,  t o  cause the  
reproduct ion of a i r -borne  sound t ransmiss ion on the  o the r  s i d e .  

( 2 )  Structure-Borne Transmission. This r e s u l t s  when sound waves a r e  
t r ansmi t t ed  wi th in  t h e  s t a t i o n  s t r u c t u r e  by e i t h e r  a i r -borne  or d i r e c t  impacting 
sound sources .  Common t ransmiss ion paths a r e  the  s t r u c t u r e  i t s e l f  or  any con- 
t inuous  r i g i d  element of the  s t a t i o n ,  a s  p iping networks, condu i t s ,  a i r  handl ing 
sys tems,  e t c .  Rigidly  secured mechanical equipment can genera te  high l e v e l  sound 
waves t h a t  r eve rbera te  i n  ad jacen t  spaces .  

( 3 )  Background Noise. See paragraph 35(a  ( 2 ) .  

( 4 )  B a r r i e r  Transmission Losses. Room t o  room noise  reduct ion usua l ly  
occurs  between t h e  usource"  room and a  v r e c e i v i n g "  room. The e x i s t i n g  sound- 
i n t e n s i t y  l e v e l  d i f f e r e n c e  o r  sound-pressure l e v e l  (SPL) between rooms is dependent 
on the  b a r r i e r ' s  m a t e r i a l  t ransmiss ion l o s s ,  common b a r r i e r  su r face  a r e a ,  r e c e i v i n g  
room absorpt ion r a t e ,  and e f f e c t s  of background noise  l e v e l s  a s  i l l u s t r a t e d  i n  
f i g u r e  8 .  

Ce i l ing  Absorption 

Noise SPL 
I I I 

* - - 
Source 

Source Level SPL2 
I 

Transmiited ;eve, 

Wall Surface  Area 
Floor  

Figure  8. Simple case  of room-to-room ai r -borne  sound t ransmiss ion 

( 5 )  Vibra t ion Noises. These no i ses  a r e  o f t e n  generated by mechanical 
equipment, a i r -handl ing systems,  e t c . ,  t h a t  produce i n t r u s i v e  a i r -borne  and 
s t ruc tu re -borne  sounds. 

( 6 )  Flanking Paths .  Sound t ransmiss ion paths  t h a t  bypass common room 
b a r r i e r s  v ia  the  connecting f l o o r ,  wa l l ,  c e i l i n g  s t r u c t u r e s ,  o r  through openings 
around o r  i n  the  b a r r i e r  a r e  termed f l ank ing  pa ths .  Common f l ank ing  paths such a s  
openings above w a l l s ,  and poor a c o u s t i c  des ign l ayou t s  a s  back-to-back l i g h t  
swi tches  and e l e c t r i c a l  o u t l e t  boxes and rooms w i t h  ad jacen t  doors separa ted by a  
common wall  a r e  i l l u s t r a t e d  i n  f i g u r e  9 .  
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Station Roof 

P r o b l e m  S o l u t i o n  
Ceiling 

Noise Source 4t; 

b o u  11 Room I 2  ROO. 11 P o w  I 2  

a .  C o n t i n u o u s  w a l l  b a r r i e r s  - C e i l i n g  

P r o b l e m s  

b .  C o n t i n u o u s  w a l l  b a r r i e r  - F l o o r  

-e 
S o l u t i o n s  

c .  L a y o u t s  

F i g u r e  9. Common f l a n k i n g  p a t h s  w i t h  s o l u t i o n s  

( 7 )  C o n s t r u c t i o n  L e a k a g e  P a t h s .  C l o s e l y  a s s o c i a t e d  t o  f l a n k i n g  p a t h s  a re  
t h e  u n w a n t e d  s o u n d s  t r a n s m i t t e d  by common c o n s t r u c t i o n  p o i n t s  o f  l e a k a g e ,  s u c h  as  
t h e  c r e v i c e s  a r o u n d  d o o r s ,  o p e n i n g s  a r o u n d  t h e  p e r i m e t e r  o f  p i p i n g  n e t w o r k s ,  a n d  
a i r  h a n d l i n g  s y s t e m s  t h a t  p e n e t r a t e  w a l l  b a r r i e r s  (see f i g u r e  10 ) .  

Duct  *. 

+' 
Wall 

F i g u r e  10 .  Common c o n s t r u c t i o n  n o i s e  l e a k a g e  p a t h s  
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36.  SOUND CONTROL SOLUTIONS. A c c e p t a b l e  s o l u t i o n s  t o  s o u n d  c o n t r o l  p r o b l e m s  a r e  
b a s e d  on e l i m i n a t i n g  t h e  s o u r c e  o f  t h e  s o u n d ,  p r o t e c t i n g  t h e  r e c e i v e r  f rom t h e  
s o u n d ,  and  m o d i f y i n g  o r  t r e a t i n g  t h e  t r a n s m i s s i o n  p a t h s .  The m o s t  e f f e c t i v e  
a p p r o a c h  is t h e  e l i m i n a t i o n  o f  a s o u n d  s o u r c e .  O t h e r  a p p r o a c h e s  i n c l u d e  t h e  
i n s t a l l a t i o n  o f  sound  a b s o r p t i o n  o r  sound  r e f l e c t i o n  m a t e r i a l s  a n d / o r  s o u n d  i s o -  
l a t i n g  m a t e r i a l s ,  and p r o p e r  s t a t i o n  d e s i g n  a n d  c o n s t r u c t i o n  d e t a i l i n g .  

a .  E l i m i n a t i n g  t h e  S o u r c e  o f  t h e  Sound.  Even t h o u g h  t h i s  is  t h e  mos t  e f f e c -  
t i v e  means  o f  n o i s e  c o n t r o l ,  i t  may i n  some cases be  u n r e a l i s t i c ;  f o r  i n s t a n c e ,  
e l i m i n a t i n g  a i r c r a f t  e n g i n e  n o i s e .  

b.  Sound-Absorb ing  M a t e r i a l s .  I t  i s  r e l a t i v e l y  e a s y  i n  a n y  room t o  o b t a i n  
b e t w e e n  5 and 10 dB(A)  o f  n o i s e  r e d u c t i o n  by i n s t a l l i n g  some t y p e  o f  sound-  
a b s o r b i n g  m a t e r i a l  a r o u n d  t h e  sound  s o u r c e  a n d  r e c e i v e r .  C a r p e t s ,  u p h o l s t e r e d  f u r -  
n i t u r e ,  and  o t h e r  room f u r n i s h i n g s  assist  i n  r e d u c i n g  t h e  l e v e l s  o f  u n d e s i r a b l e  
n o i s e s .  Where c a r p e t i n g  i s  n o t  f e a s i b l e ,  s o u n d - a b s o r b i n g  m a t e r i a l s ,  s u c h  a s  s p e -  
c i a l  c e i l i n g  a s s e m b l i e s  a n d / o r  w a l l  t r e a t m e n t ,  s h o u l d  be  u s e d .  A c o u s t i c  materials 
w i t h  h i g h  s o u n d  c o e f f i c i e n t s  s h o u l d  b e  p r o v i d e d  a s  n e c e s s a r y  i n  t h e  c o n s t r u c t i o n  o f  
f l o o r s ,  w a l l s ,  a n d  c e i l i n g  t o  e f f e c t  t h e  d e s i r e d  s o u n d  c o n t r o l .  Very t h i c k  l a y e r s  
o f  s o u n d - a b s o r b i n g  m a t e r i a l s  a r e  good f o r  r e d u c i n g  l o w - f r e q u e n c y  s o u n d s ,  w h i l e  t h i n  
l a y e r s  a r e  more  e f f e c t i v e  a t  h i g h e r  f r e q u e n c i e s .  The  more a p p r o p r i a t e  t h e  sound-  
a b s o r b i n g  b a r r i e r ,  t h e  g r e a t e r  t h e  sound  t r a n s m i s s i o n  c o n t r o l .  C o n t r o l  o f  r e v e r -  
b e r a t i o n ,  e c h o e s ,  a n d  o t h e r  t y p e s  o f  sound  r e f l e c t i o n s  c a n  b e  a c h i e v e d  t h r o u g h  t h e  
p r o p e r  amount  o f  s o u n d - a b s o r b i n g  m a t e r i a l  and  p r o p e r l y  c o n f i g u r e d  a n d  p r o p o r t i o n e d  
rooms .  I t  s h o u l d  b e  e m p h a s i z e d  t h a t  t h e  p r i n c i p a l  u s e  o f  s o u n d - a b s o r b i n g  m a t e r i a l s  
i s  f o r  t h e  c o n t r o l  o f  s o u n d s  " w i t h i n v  a  room a n d  n o t  f o r  t h e  c o n t r o l  o f  sound 
t r a n s m i s s i o n s  be tween  rooms .  Such m a t e r i a l  u s u a l l y  makes no  s i g n i f i c a n t  d i f f e r -  
e n c e s  i n  l o w e r i n g  o u t s i d e  sound  t r a n s m i s s i o n s .  P r e c a u t i o n  s h o u l d  be  o b s e r v e d  f o r  
i n t e r i o r  a p p l i c a t i o n s  o f  a c o u s t i c  m a t e r i a l s  t o  a s s u r e  t h a t  t h e r e  are no r e d u c t i o n s  
i n  t h e  q u a l i t y  o f  i t s  p o r o u s  material by r e p e a t e d  p a i n t i n g s  o r  a b u s e .  E x t e r i o r  
p a i n t i n g  o f  s t a t i o n ' s  c o n c r e t e ,  b l o c k ,  b r i c k  s u r f a c e s ,  e t c . ,  i s  recommended as a 
means  o f  n o i s e  a t t e n u a t i o n .  

c .  Sound I s o l a t i n g .  When a g r e a t e r  o r d e r  o f  m a g n i t u d e  o f  sound  r e d u c t i o n  i s  
d e s i r e d ,  i s o l a t i n g  t h e  s o u r c e  o f  t ,he sound  i s  a  more e f f e c t i v e  a p p r o a c h  t h a n  
a b s o r p t i o n  t e c h n i q u e s  a l o n e .  V i b r a t i o n  a n d  s t r u c t u r e - b o r n e  n o i s e s  a r e  two s u c h  
a r e a s  t h a t  may b e n e f i t  by t h i s  n o i s e  c o n t r o l  t e c h n i q u e .  

( 1 )  V i b r a t i o n  N o i s e s .  E f f e c t i v e  n o i s e  damping  o f  r i g i d l y  s e c u r e d  mechan- 
i c a l  e q u i p m e n t ,  s u p p l y  a n d  r e t u r n  v e n t i l a t i o n  d u c t s ,  e tc . ,  c a n  be  a c h i e v e d  by p r o p -  
e r l y  l o c a t i n g  s u c h  i tems, u s i n g  r e s i l i e n t  m a t e r i a l s  o r  s p e c i a l  damping  s y s t e m s .  
Recommended v i b r a t i o n  n o i s e  c o n t r o l  p r o c e d u r e s  a r e  found  i n  ASHRAE. 

( 2 )  S t r u c t u r e - B o r n e  N o i s e s .  C a r e f u l  s t r u c t u r a l  d e s i g n  t o  i s o l a t e  d i r e c t  
v i b r a t i o n - i n d u c i n g  n o i s e  s o u r c e s  a n d  t o  a v o i d  t h e  b r i d g i n g  o f  r e s i l i e n t  c o n s t r u c -  
t i o n  i s  e x t r e m e l y  i m p o r t a n t  i n  t h e  p r e v e n t i o n  o f  s u c h  sound  t r a n s m i s s i o n s  p r o b l e m s .  
A d d i t i o n a l l y ,  d e s i g n s  s h o u l d  c o n s i d e r  t h e  u s e  o f  d i s c o n t i n u o u s  sound  t r a n s m i s s i o n  
p a t h s .  
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d .  Proper Design and Construction D e t a i l i n g .  

( 1 )  Flanking paths.  Excessive noise can be a t t e n u a t e d  by the  physical  
des ign and l ayou t  of s t a t i o n  rooms and workspaces. Spec ia l  a t t e n t i o n  should be 
given t o :  

( i )  Doors and Windows. Related doors and windows t h a t  a r e  widely 
separa ted  and proper ly  sealed produce high-transmission l o s s e s .  S e p a r a t e l y ,  the 
sound i n s u l a t i o n  value of doors and windows can be increased a s  fo l lows .  

( A )  Doors should be staggered i n  c o r r i d o r s  o r  between rooms. 
Thick so l id -core  doors complete w i t h  s o f t ,  r e s i l i e n t ,  perimeter g a s k e t s  and 
th resho ld  s e a l s  should be s p e c i f i e d  i n s t e a d  of hollow core  doors f o r  g r e a t e r  noise 
reduc t ion .  The i n s t a l l a t i o n  of a l l  p re fabr ica ted  door k i t s  should be checked t o  
i n s u r e  they a r e  properly sea led .  

( B )  Windows a r e  the  weakest a c o u s t i c a l  b a r r i e r  i n  t h e  e x t e r i o r  
wa l l  of a  s t a t i o n .  Ordinary locked,  double-hung windows genera l ly  provide an 
average noise  reduc t ion  of about 18 d B ( A ) .  T h i s  value can be improved by 
i n s t a l l i n g  storm windows. Triple-paned o r  double-paned windows of t e s t e d  high 
a c o u s t i c  a t t e n u a t i o n  value (Sound Transmission Class (STC) range 29 - 47)  can 
i n c r e a s e  t h i s  value f u r t h e r .  In a l l  c a s e s ,  proper window i n s t a l l a t i o n  and window 
s e a l i n g  i s  c r i t i c a l .  Since the  type of s e a l a n t  i s  important ,  the  s p e c i f i e d  s e a l i n g  
m a t e r i a l s  should not shr ink o r  p u l l  away. 

( i i )  Cei l ings .  Suspended c e i l i n g s  with p a r t i a l  p a r t i t i o n  arrange-  
ments ( i f  used) a r e  high t r a n s m i t t e r s  of sound. Therefore ,  p a r t i t i o n  cons t ruc t ion  
should be beyond the  l e v e l  of the  suspended c e i l i n g  t o  the  unders ide  of the  s t ruc -  
t u r e  above. Another s o l u t i o n  t h a t  r e t a i n s  the f l e x i b i l i t y  of t h i s  type  of design 
i s  a  h o r i z o n t a l  b a r r i e r  a t  t h e  l e v e l  of the  suspended c e i l i n g .  

( i i i )  Floors .  Rooms t h a t  could be expected t o  have high l e v e l s  of 
a i r -borne  and s t ruc tu re -borne  sounds from ad jacen t  rooms, such a s  those  ad jacen t  t o  
a  mechanical room o r  the  veh ic le  room, should avoid l i g h t e r  weight f l o o r  construc- 
t i o n  o r  use high-transmission l o s s  b a r r i e r s  i n  such openings.  

37. SELECTION OF ACOUSTICAL MATERIALS. There a r e  s e v e r a l  broad c a t e g o r i e s  of 
a c o u s t i c  m a t e r i a l s  a v a i l a b l e  each,  w i t h  s p e c i f i c  purposes.  For whatever reason a 
p a r t i c u l a r  a c o u s t i c a l  m a t e r i a l  is s e l e c t e d ,  q u a l i t y  of workmanship i s  c r i t i c a l .  
Good m a t e r i a l s  i n s t a l l e d  with a i r  gaps o r  a i r  l eaks  g r e a t l y  reduce a c o u s t i c  a t t e n -  
ua t ion  values .  Q u a l i t y  c o n t r o l  of t h i s  type of c o n s t r u c t i o n  and i n s t a l l a t i o n  
should be c a r e f u l l y  observed. 

38. H E A T I N G ,  VENTILATION,  AND A I R  C O N D I T I O N I N G  ( H V A C )  SYSTEM. In  H V A C  system 
des ign ,  t h e  focus  should be on the  t o t a l  system and i t s  energy e f f i c i e n c y .  The 
H V A C  system design should accommodate the  range of i n s i d e  and o u t s i d e  des ign con- 
d i  t i o n s .  

a .  I n s i d e  Design Condit ions.  The design cond i t ions  t h a t  should be determined 
a r e  t h e  dry  bulb ( D B )  temperature ,  r e l a t i v e  humidity ( R H ) ,  and the  r a t e  of i n t e r i o r  
a i r  movement. Ca lcu la t ions  should be made f o r  the  occupied spaces under average 
c o n d i t i o n s  3  t o  5 f e e t  ( 1  t o  1.5 m )  above the f l o o r  l i n e .  See the  l a t e s t  e d i t i o n  
of the  American Socie ty  of Heat ing,  R e f r i g e r a t i n g ,  and Air Condit ioning Engineers 
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(ASHRAE) IfHandbook o f  F u n d a m e n t a l s "  f o r  DB v a l u e s .  I n t e r n a l  DB s h o u l d  b e  main-  
t a i n e d  a t  a  t e m p e r a t u r e  a b o v e  5 0 ° F  ( l O ° C ) .  S u f f i c i e n t  c a p a c i t y  s h o u l d  b e  p r o v i d e d  
t o  m a i n t a i n  a n  e f f e c t i v e  i n d o o r  t e m p e r a t u r e  ( f i g u r e  1 1 )  not.  less t h a n  65OF (18OC) 
u n l e s s  o t h e r w i s e  d i c t a t e d  by unsual .  t y p e s  of  work .  F o r  a  u n i f o r m  room t e m p e r a t u r e ,  
t h e  a i r  a t  f l o o r  l e v e l  a n d  a t  t h e  h e a d  l e v e l  s h o u l d  n o t  d i f f e r  by more  t h a n  10°F  
(5 .5OC) .  A c c e p t a b l e  R H  v a l u e s  s h o u l d  r a n g e  f r o m  a minimum o f  20 p e r c e n t  t o  a  max i -  
mum o f  6 0  p e r c e n t  w h e r e  summer v a l u e s  a r e  4 5  p e r c e n t  t o  5 5  p e r c e n t  a n d  w i n t e r  
v a l u e s  ( l e s s e n  t h e  p o s s i b i l i t y  o f  c o n d e n s a t i o n )  a r e  30  p e r c e n t  t o  3 5  p e r c e n t .  

N o t e :  To u s e  nomograph ,  d r a w  s t r a i g h t  l i n e  b e t w e e n  
d r y - b u l b  t e m p e r a t u r e  (A)  a n d  w e t - b u l b  tem- 
p e r a t u r e  (B). E f f e c t i v e  t e m p e r a t u r e  ( E T )  i s  
i n d i c a t e d  w h e r e  t h i s  s t r a i g h t  l i n e  c r o s s e s  
t h e  a p p r o p r i a t e  v a l u e  f o r  a  v e l o c i t y  o f  a i r .  
( I n  t h i s  e x a m p l e ,  ET i s  6 g ° F  f o r  DB o f  76OF, 
WB o f  62OF a n d  a i r  v e l o c i t y  o f  100 f t / m i n . )  

To c o n v e r t  t o  C e n t i g r a d e :  O C  = - (OF - 3 2 ) .  
9 

Dry-Blub T e m p e r a t u r e  ( F O )  

(Source: MIGSTD-1472-C) 

Wet-Blub T e m p e r a t u r e  ( F O )  

F i g u r e  1 1 .  E f f e c t i v e  t e m p e r a t u r e s  
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b .  Improved  HVAC E f f i c i e n c y .  Ene rgy  c a n  be  s a v e d  t h r o u g h  improved  H V A C  
o p e r a t i o n s ,  d e s i g n  o f  l o w e r  f l o w  r e s i s t a n c e  d u c t  and  p i p i n g  s y s t e m s ,  and improved  
h e a t i n g / a i r  c o n d i t i o n i n g  u n i t s .  A C  1 5 0 / 5 3 6 0 - 1 1 ,  E n e r g y  C o n s e r v a t i o n  F o r  A i r p o r t  
B u i l d i n g s ,  p r o v i d e s  g u i d a n c e  on s u c h  e f f i c i e n c y  i m p r o v e m e n t s .  

3 9 .  VENTILATION. A d e q u a t e  v e n t i l a t i o n  i n  any p e r s o n n e l  e n c l o s u r e  c a n  b e  a t t a i n e d  
by t h e  i n t r o d u c t i o n  o f  f r e s h  a i r  by e i t h e r  n a t u r a l  o r  m e c h a n i c a l  means .  M e c h a n i c a l  
s y s t e m s  a r e  p r e f e r r e d  o v e r  n a t u r a l  p r o c e s s e s  b e c a u s e  t h e y  a r e  more r e l i a b l e  a n d  
p e r m i t  t h e  a b i l i t y  t o  m a i n t a i n  s p e c i f i c  d e s i g n  a i r - c h a n g e s  p e r  h o u r .  

a .  M e c h a n i c a l  V e n t i l a t i o n .  T h i s  c a n  be  a c h i e v e d  by a  s u p p l y  s y s t e m ,  e x h a u s t  
s y s t e m ,  o r  a  c o m b i n a t i o n  o f  b o t h .  The d e s i g n  o f  a  m e c h a n i c a l  v e n t i l a t i o n  s y s t e m ,  
a s  w e l l  a s  a n y  v e n t s ,  s h o u l d  c o n s i d e r  t e c h n i q u e s  t o  a c h i e v e  maximum n o i s e  a t t e n u -  
a t i o n .  Bo th  n a t u r a l  a n d  m e c h a n i c a l  m e t h o d s ,  s h o u l d  p r o v i d e  a i r  f r o m  t h e  o u t s i d e  t o  
r e p l a c e  s t a l e  and  v i t i a t e d  a i r ,  smoke and  o d o r s ,  c h e m i c a l  a n d  v e h i c l e  f l u m e s ,  and  
t o  c o n t r o l  h u m i d i t y ,  t e m p e r a t u r e s ,  and  c o n d e n s a t i o n .  Air i n t a k e s  f o r  v e n t i l a t i o n  
s y s t e m s  s h o u l d  b e  l o c a t e d  t o  m i n i m i z e  t h e  i n t r o d u c t i o n  o f  c o n t a m i n a t e d  a i r  f r o m  
s o u r c e s  s u c h  as e x h a u s t  p i p e s ,  e x i t i n g  v e n t i l a t e d  a i r ,  and  a i r c r a f t  e x h a u s t  fumes  
( a p r o n s ,  t e r m i n a l  r a m p s  1. 

b .  A i r -Changes  p e r  Hour.  Numerous b u i l d i n g  c o d e s  and  OSHA s t a n d a r d s  g o v e r n  
v e n t i l a t i o n  minimums ( a i r - c h a n g e s  p e r  h o u r ) .  T h e s e  v a l u e s  a r e  b a s e d  on t h e  number 
o f  p e r s o n s  i n  a  g i v e n  s p a c e ,  t y p e  of  a c t i v i t y ,  s p a c e  vo lume ,  a n d  g e n e r a t e d  h e a t  and 
o d o r s .  I f  t h e  e n c l o s u r e  volume i s  1 5 0  f t 3  ( 4 . 2 5  m3) o r  less  p e r  p e r s o n ,  a recom- 
mended minimum v a l u e  o f  2 6 . 5  f t 3  ( 0 . 7 5  m3) o f  v e n t i l a t i o n  a i r  p e r  m i n u t e  p e r  p e r s o n  
s h o u l d  b e  i n t r o d u c e d  i n t o  t h e  e n c l o s u r e  where  a p p r o x i m a t e l y  t w o - t h i r d s ,  1 7 . 5  f t 3  
( 0 . 5 0  m3) i s  o u t s i d e  a i r .  F o r  l a r g e r  e n c l o s u r e s  t h e  a i r  s u p p l y  p e r  p e r s o n  s h o u l d  

l e a s t  
.. . . 

meet t h e  a i r  f l o w  r e c o m m e n d a t i o n s  c o n t a i n e d  i n  f i g u r e  12 .  

1.0- , .. 1 I I I 
" - - c 

0 - 
m - 
h - 
9) 

g a :  
rl h 
LQ aJ .5- a - 
I-r - 
3 .s - V e n t  il a t  ion A i r  

6 1 
\ 
m - . - 
E - Outdoor Air - 
V - - 

0.0 I I I 1 I I I I I I I 

0 10 20 3 0 

E n c l o s u r e  Volume ( u 1 3 / ~ e r s o n )  

( S o u r c e :  MIL-STD-1472C) 

F i g u r e  12.  V e n t i l a t i o n  a i r  q u a n t i t i e s  
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4 0 .  A I R  CONDITIONING. D e p e n d i n g  on l o c a l  w e a t h e r  c o n d i t i o n s ,  a i r  c o n d i t i o n i n g  o f  
p a r t  o r  o f  t h e  e n t i r e  s t a t i o n  may be  n e c e s s a r y .  S e e  A C  150 /5360-11 ,  E n e r g y  
C o n s e r v a t i o n  f o r  A i r p o r t  B u i l d i n g s ,  f o r  g u i d a n c e  on i n c r e a s i n g  t h e  p e r f o r m a n c e  o f  
a n  a i r  c o n d i t i o n i n g  s y s t e m  by c h a n g e s  t o  t h e  mode o f  o p e r a t i o n ,  o p e r a t i n g  con-  
d i  t i o n s ,  and by o b s e r v i n g  r o u t i n e  m a i n t e n a n c e  and s e r v i c e  p r o c e d u r e s .  

4 1 .  ROOM TEMPERATURES. Recommended minimum t e m p e r a t u r e s  o f  some s t a t i o n  rooms a r e  
shown i n  t a b l e  1 .  

T a b l e  1 .  Recommended minimum room t e m p e r a t u r e s  

42 .  HEATING PLANTS. P r o p e r l y  d e s i g n e d  h e a t i n g  s y s t e m s  p r o v i d e :  q u i c k  h e a t  where  
n e e d e d ;  r e d u c e d  t e m p e r a t u r e  d i f f e r e n t i a l s  b e t w e e n  f l o o r  and  c e i l i n g ;  r a p i d  c i r -  
c u l a t i o n  o f  a i r  w i t h o u t  o b j e c t i o n a b l e  d r a f t ;  n o n - d i r e c t  d i s c h a r g e d  a i r  on p e r s o n -  
n e l ;  a n d ,  u n i f o r m  t e m p e r a t u r e  d i s t r i b u t i o n .  Common h e a t i n g  s y s t e m s  a r e :  

Temp 
O C 

20 
1 8  
1 3  
1 3  
13 
2  1  

I 
--- 

Room I Temp 

a .  Hot-Water o r  S t e a m  H e a t i n g .  I f  u s e d ,  a v o i d  a i r  p o c k e t s  w i t h i n  t h e  p i p i n g  
s y s t e m  by p i t c h i n g  t h e  s y s t e m  s o  a i r  w i l l  c o l l e c t  a t  v e n t i n g  p o i n t s .  

I 
Watch /Ala rm,  D i n i n g  A r e a ,  S t u d y  Area  
D o r m i t o r y  

I V e h i c l e  room 
H o s e - d r y i n g  room 
S t o r a g e  room 

( L a v a t o r y  a n d  s h o w e r s  

b .  F o r c e d  Warm-Air H e a t i n g .  I n s u l a t e d  d u c t s  s h o u l d  b e  u s e d  f o r  c o s t -  
e f f e c t i v e  h e a t  d i s t r i b u t i o n .  

O F  

68 
6 5  
5 5  
5 5  
5 5  
70  

1 M e c h a n i c a l  room 

c .  S p a c e  R a d i a n t  H e a t i n g .  

5 0  1 10 

d .  Heat Pumps. C o s t - e f f e c t i v e n e s s  d e p e n d s  on g e o g r a p h i c  l o c a t i o n .  

e .  U n i t  H e a t e r s .  T h e s e  a r e  b e s t  u t i l i z e d  f o r  l a r g e  a r e a s  s u c h  as t h e  v e h i c l e  
room o r  l a r g e  s t o r a g e  areas. They s h o u l d  b e  p l a c e d  a t  o r  n e a r  c e i l i n g  l e v e l .  

f .  S o l a r  H e a t i n g .  S o l a r  h e a t i n g  s y s t e m s  p r o v i d e  b o t h  s p a c e  h e a t i n g  and  w a t e r  
h e a t i n g .  L i m i t a t i o n s  i n c l u d e  a v a i l a b i l i t y  o f  t h e  s u n ' s  e n e r g y ,  i t s  e n e r g y  f l u x ,  
h o u r l y  v a r i a t i o n s ,  and  i n i t i a l  i n s t a l l a t i o n  c o s t .  

43 .  ENERGY CONSERVATION. The p r o m o t i o n  o f  e n e r g y  c o n s e r v a t i o n  w h i l e  d e s i g n i n g  o r  
r e m o d e l i n g  a  s t a t i o n  i s  a  p r i m a r y  means o f  " l o n g  termv e n e r g y  c o s t  s a v i n g s .  
A t  some a i r p o r t s  t h e  c e n t r a l  h e a t i n g  and c o o l i n g  s y s t e m s  may b e  a b l e  t o  h a n d l e  t h e  
r e q u i r e m e n t s  o f  t h e  s t a t i o n .  The a i r p o r t  s p o n s o r ,  t o  d e t e r m i n e  w h e t h e r  u s i n g  t h e  
e x c e s s  c a p a c i t y  o f  t h e  e x i s t i n g  f a c i l i t i e s  i s  c o s t - e f f e c t i v e ,  s h o u l d  d e t e r m i n e  t h e  
c o s t s  o f  m o d i f y i n g  t h e  s y s t e m ,  i d e n t i f y  t h e  e n e r g y  s o u r c e ,  e v a l u a t e  t h e  l o n g - t e r m  
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a v a i l a b i l i t y  o f  t h e  s o u r c e ,  and  p r o j e c t  t h e  l i k e l y  c o s t  f o r  s e v e r a l  y e a r s .  
N o r m a l l y ,  e m e r g e n c y  s t a n d b y  e q u i p m e n t  s h o u l d  b e  a d d e d  t o  t h e  s t a t i o n .  The c o s t  o f  
s t a n d b y  e q u i p m e n t  may o f f s e t  t h e  i n i t i a l  s a v i n g s  o f  u s i n g  e x i s t i n g  s o u r c e s .  F o r  
g u i d a n c e  a n d  d e t a i l e d  i n f o r m a t i o n  on  p r o m o t i n g  e n e r g y  c o n s e r v a t i o n  i n  t h e  d e s i g n  
a n d  o p e r a t i o n  o f  s t a t i o n s  and  f o r  i n i t i a t i n g  e n e r g y  c o n s e r v a t i o n  p r o g r a m s ,  see 
A C  1 5 0 / 5 3 6 0 - 1 1 ,  E n e r g y  C o n s e r v a t i o n  f o r  A i r p o r t  B u i l d i n g s .  S t a t i o n s  b u i l t  o f  
m a s o n r y  c o n c r e t e  s h o u l d  see N a t i o n a l  C o n c r e t e  Masonry  A s s o c i a t i o n  NCMA-TEK 5 8 ,  
E n e r g y  C o n s e r v a t i o n  w i t h  C o n c r e t e  Masonry  a n d  NCMA-TEK 8 2 ,  E n e r g y - C o n s c i o u s  D e s i g n  
f o r  B u i l d i n g s .  
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CHAPTER 5.  OTHER STATION TOPICS 

4 4 .  PROVISIONS FOR WOMEN FIREFIGHTERS. Women f i r e f i g h t e r s ,  i f  n o t  p r e s e n t l y  
employed,  may be h i r e d .  T h e r e f o r e ,  i t  i s  more c o s t - e f f e c t i v e  t o  p l a n  f o r  women 
p e r s o n n e l  i n s t e a d  o f  accommodating them l a t e r  t h r o u g h  c o s t l y  r e m o d e l i n g  o f  t h e  
e x i s t i n g  s t a t i o n .  S e v e r a l  o b v i o u s  i s s u e s  a r e :  

a .  Adjus tments  t o  t h e  h e i g h t  o f  c e r t a i n  s t a t i o n  i t e m s ,  e . g . ,  l a v a t o r y  coun- 
t e r s ,  b u i l t - i n - s h e l v e s ,  c a b i n e t s ,  r a c k s .  

b .  Adjus tments  t o  w e i g h t  a c t i v a t e d  items, e . g . ,  s l i d i n g  p o l e  d o o r s .  

45. PROVISIONS FOR PHYSICALLY HANDICAPPED SERVICE PERSONNEL. An a c c e s s i b l e  s t a -  
t i o n  f o r  p h y s i c a l l y  handicapped  s e r v i c e  p e r s o n n e l  s h o u l d  be d e s i g n e d  by n o t i n g  
a p p r o p r i a t e  s e c t i o n s  o f  49 Code of  F e d e r a l  R e g u l a t i o n s ,  P a r t  27, N o n - d i s c r i m i n a t i o n  
o n  t h e  B a s i s  of Handicap i n  Programs and A c t i v i t i e s  R e c e i v i n g  o r  B e n e f i t t i n g  f rom 
F e d e r a l  F i n a n c i a l  A s s i s t a n c e .  Other  g u i d a n c e  c a n  be found  i n  American N a t i o n a l  
S t a n d a r d  I n s t i t u t e  (ANSI) A117.1-1980, S p e c i f i c a t i o n s  f o r  Making B u i l d i n g s  and 
F a c i l i t i e s  A c c e s s i b l e  t o  and U s a b l e  by P h y s i c a l l y  Handicapped People .  Such d e s i g n  
a l l . 9 ~ ~  u n r e s t r i c t i v e  per formance  by s u c h  employees .  

4 6 .  MAINTENANCE COST. 

a .  S t a t i o n  M a t e r i a l s .  An i m p o r t a n t  c r i t e r i o n  i n  t h e  s e l e c t i o n  o f  b u i l d i n g  
m a t e r i a l s  i s  o v e r a l l  m a i n t e n a n c e  c o s t .  B u i l d i n g  m a t e r i a l  s e l e c t e d  f o r  m a i n t e n a n c e  
and  c l e a n i n g  q u a l i t i e s  w i l l  lower  " long-term" c o s t s  o f  ownersh ip  more t h a n  t h e  
p u r c h a s e  of l e s s  e x p e n s i v e  m a t e r i a l s .  

b .  Design.  Room d e s i g n  can  c o n t r i b u t e  t o  reduced  m a i n t e n a n c e  c o s t s .  Less  
m a i n t e n a n c e  i s  r e q u i r e d  by rooms and workspaces  t h a t  are d e s i g n e d  t o  b e  e a s y  t o  
c l e a n ,  such  a s  t h e  u s e  o f  s t a i n l e s s  s t e e l  k i t c h e n  b a c k s p l a s h e s  and p l a s t i c  l a m i -  
n a t e s .  Also ,  t h e  d e s i g n  s h o u l d  e x c l u d e  d u s t  c o l l e c t i n g  a l c o v e s  and c o r n e r s ,  u n l e s s  
t h e y  have  a  s p e c i f i c  p u r p o s e ,  and d i f f i c u l t  t o  c l e a n  d e c o r a t i v e  o b j e c t s  w i t h  
m o l d i n g s  o r  trims t h a t  p r o j e c t .  

47.  HAZARDS A N D  SAFETY. Hazards  s h o u l d  be e l i m i n a t e d  wherever  p o s s i b l e  t h r o u g h  
a c c i d e n t  p r e v e n t i o n  d e s i g n .  When t h i s  i s  n o t  p o s s i b l e ,  p e r s o n n e l  s h o u l d  b e  warned 
o f  a  h a z a r d  by p o s t e d  s a f e t y  l a b e l s ,  s i g n s ,  o r  a u d i b l e  d e v i c e s .  S a f e t y  f e a t u r e s  
t h a t  meet e s t a b l i s h e d  s a f e t y  c o d e s  and r e g u l a t i o n s  and a p p l i c a b l e  OSHA r e q u i r e m e n t s  
s h o u l d  be i n c l u d e d .  S a f e t y  t o p i c s  a r e :  

a .  S a f e t y  L a b e l s  and S i g n s .  

( 1 )  Consp icuous  l a b e l s  o r  s i g n s  s h o u l d  be p l a c e d  a d j a c e n t  t o  any  e q u i p -  
ment which p r e s e n t s  a  h a z a r d  t o  p e r s o n n e l ,  e . g . ,  from h i g h  v o l t a g e ,  h e a t ,  t o x i c  
v a p o r s ,  h i g h  p r e s s u r e ,  o r  moving p a r t s .  For t h e  t y p e  o f  h a z a r d ,  d e s i g n ,  c o l o r ,  
l e t t e r i n g  and p lacement  o f  warn ing  s i g n s ,  s e e  American N a t i o n a l  S t a n d a r d  
Z 35.1-1972, S p e c i f i c a t i o n s  f o r  Acc iden t  P r e v e n t i o n  S i g n s .  

( 2 )  The s a f e  w o r k i c g  c a p a c i t y  on h o i s t s ,  l i f t s ,  j a c k s ,  and s i m i l a r  
w e i g h t - b e a r i n g  equipment  s h o u l d  be i n d i c a t e d .  

Chap 5 
P a r  44  



( 3 )  Areas of  o p e r a t i o n  o r  maintenance where s p e c i a l  p r o t e c t i v e  c l o t h i n g ,  
t o o l s ,  o r  equipment a r e  n e c e s s a r y ,  e . g . ,  i n s u l a t e d  o r  s a f e t y  shoes ,  g l o v e s ,  ha rd  
h a t s ,  e a r  o r  eye p r o t e c t i o n  d e v i c e s ,  should  be s p e c i f i c a l l y  i d e n t i f i e d .  

b. Genera l  Workspace Hazards. 

( 1 )  A hazard  a l e r t i n g  d e v i c e  should  be i n s t a l l e d  t o  p rov ide  a  warning t o  
p e r s o n n e l  of Impending o r  e x i s t i n g  danger ,  e . g . ,  t o x i c  o r  a s p h y x i a t i n g  g a s e s ,  
smoke, and f i r e .  

( 2 )  S t a i r s  and t r e a d s  should be provided  wi th  s k i d - r e s i s t a n t  s t e p  t r e a d s .  

( 3 )  Workspaces should  be des igned  f r e e  of  o b s t r u c t i o n s  which cou ld  c a u s e  
i n j u r y  t o  p e r s o n n e l ,  e i t h e r  through a c c i d e n t a l  c o n t a c t  w i t h  t h e  o b s t r u c t i o n  o r  
because  t h e  o b s t r u c t i o n  r e q u i r e s  an awkward o r  dangerous body p o s i t i o n .  Avoid 
o b s t r u c t i o n s  such a s  p r o j e c t i n g  d r i n k i n g  f o u n t a i n s ,  l i g h t i n g  f i x t u r e s ,  and h e a t i n g  
d e v i c e s  i n  s t a t i o n  c o r r i d o r s  o r  o t h e r  c i r c u l a t i n g  a r e a s .  

(4) Warning p l a c a r d s ,  s t a i r w a y s ,  and a l l  hazardous  a r e a s  should  be w e l l  
i l l u m i n a t  ed . 

c .  E l e c t r i c a l  Hazards. 

( 1 )  Tools  and o t h e r  equipment should  u s e  p lugs  and r e c e p t a c l e s  des igned  
s o  t h a t  a  p lug  o f  one v o l t a g e  r a t i n g  cannot  be a c c i d e n t l y  i n s e r t e d  i n t o  a  r ecep -  
t a c l e  of  a  d i f f e r e n t  v o l t a g e  r a t i n g .  

( 2 )  The p o s s i b i l i t y  of  expos ing  pe r sonne l  t o  dangerous  v o l t a g e s  can  be 
minimized by grounding ,  i n t e r l o c k s ,  g u a r d s ,  and warning p l a c a r d s .  

d .  Techn ica l  and Mechanical  Hazards. 

( 1 )  Any equipment which, i n  normal o p e r a t i o n ,  exposes  pe r sonne l  t o  poten-  
t i a l  c o n t a c t  w i th  s u r f a c e  t empera tu re s  i n  exces s  of  140'F (60.C) o r  1 2 0 ' F  (49 'C)  

' d u r i n g  o p e r a t i o n s  r e q u i r i n g  hand l ing  should  be a p p r o p r i a t e l y  guarded .  S u r f a c e  tem- 
p e r a t u r e s  induced by c l i m a t i c  environment a r e  exempt b u t  should  be c o n s i d e r e d  i n  
d e s i g n  l a y o u t .  

( 2 )  A l l  moving p a r t s  of machinery and t r a n s m i s s i o n  equipment ,  i n c l u d i n g  
p u l l e y s ,  b e l t s ,  g e a r s ,  b l a d e s ,  e t c . ,  on which pe r sonne l  may become i n j u r e d  o r  
e n t a n g l e d  should  have a  guard i n s t a l l e d  . 

( 3 )  Swi tches  o r  c o n t r o l s  t h a t  i n i t i a t e  a  hazardous  o p e r a t i o n ,  such a s  
movement of a  h o i s t i n g  c r a n e  (which r e q u i r e s  t h e  p r i o r  o p e r a t i o n  of  a  r e l a t e d  
l o c k i n g  c o n t r o l ) ,  should  be i d e n t i f i a b l e .  

(4) Equipment c o n t r o l s  should  be l o c a t e d  and mounted s o  t h a t  a c c e s s  t o  
them can be ach ieved  wi thou t  danger  from e l e c t r i c a l  c h a r g e ,  h e a t ,  moving p a r t s ,  
chemica l  con tamina t ion ,  o r  o t h e r  haza rds .  
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48. SECURITY. S t a t i o n s  near i n d u s t r i a l  parks ,  a c c e s s i b l e  t o  the  pub l i c  o r  i so -  
l a t e d  from other  occupied a i r p o r t  bu i ld ings ,  may r e q u i r e  s p e c i a l  s e c u r i t y  dev ices  ' 

o r  f e a t u r e s  t h a t  i n c r e a s e  s e c u r i t y ,  p a r t i c u l a r l y  when f i r e f i g h t e r s  a r e  responding 
t o  a  c a l l .  S e c u r i t y  dev ices  or  f e a t u r e s  inc lude  automatic door c l o s e r s  and locks  
f o r  a l l  e x t e r i o r  doors ,  video s u r v e i l l a n c e ,  and son ic  o r  p h o t o e l e c t r i c  sensors .  

49. PROVISIONS FOR WATER RESCUE EQUIPMENT. Sponsors of a i r p o r t s  t h a t  l i e  near a  
body of water may own or  o p e r a t e  a p p r o p r i a t e  water rescue equipment. I f  such 
equipment i s  housed a t  the  f i r e  s t a t i o n ,  then the  s t a t i o n  design should accommodate 
i t s  unique water opera t ion  and maintenance f e a t u r e s .  This may inc lude  an emergency 
boat ramp, space f o r  s t o r i n g  s p a r e  p a r t s  and a c c e s s o r i e s ,  and a  f a c i l i t y  f o r  out-  
of-water engine s t a r t - u p .  AC 150/5210-13, Water Rescue Plans ,  F a c i l i t i e s ,  and 
Equipment, provides  a d d i t i o n a l  informat ion.  

50. C O M B I N A T I O N  FIRE STATION A N D  MAINTENANCE B U I L D I N G .  Some a i r p o r t  sponsors f i n d  
i t  c o s t - e f f e c t i v e  t o  house a i r c r a f t  RFF v e h i c l e s  i n  a  s e c t i o n  of a bu i ld ing  t h a t  - 
otherwise  houses maintenance equipment. This arrangement i s  s a t i s f a c t o r y  i f  the  
necessary  personnel and f a c i l i t i e s  a r e  a v a i l a b l e  and i f  the  choice  of the  s i t e  
fo l lows the  cond i t ions  i n  t h i s  advisory  c i r c u l a r .  The space f o r  housing a i r c r a f t  
RFF v e h i c l e s  should be p a r t i t i o n e d  t o  safeguard a g a i n s t  tampering wi th  t h e  veh ic les  
and unauthorized use  of rescue t o o l s  and equipment. 

51. LANDSCAPING. Landscaping-should be simple and economical t o  mainta in .  Avoid 
shrubs  and t r e e s  t h a t  b i r d s  and animals f i n d  e s p e c i a l l y  a t t r a c t i v e  and whose f u t u r e  
r o o t  systems may damage t h e  s t r u c t u r e  or  underground u t i l i t i e s .  Trees and shrubs 
should be planted s o  not t o  become o b s t a c l e s  t o  e f f i c i e n t  grass-mowing and snow 
removal. Landscapers may cons ide r  i n s t a l l i n g  s p r i n k l e r  systems and hose b ibs  t o  
f a c i l i t a t e  ground maintenance. An e f f e c t i v e  landscaping i s  one t h a t  a t  l e a s t :  

a .  Enhances t h e  n a t u r a l  beauty of t h e  a r e a ,  i s  hardy,  and a b l e  t o  t o l e r a t e  
l o c a l  cond i t ions .  

b. Gives s c a l e  and charac te r  t o  the  s t a t i o n  and i t s  surroundings.  

c .  Provides shade and some p r o t e c t i o n  a g a i n s t  wind and snow. 

d .  Reduces n o i s e ,  d u s t ,  and s o i l  e ros ion  and sc reens  out  views of undes i rab le  
s i g h t s .  

e .  Does not o b s t r u c t  the  watch/alarm room's a i r s i d e  view e i t h e r  i n i t i a l l y  o r ,  
due t o  growth, i n  t h e  f u t u r e .  
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APPENDIX 2. TYPICAL EQUIPMENT 

1 .  TYPICAL STANDARD FURNISHINGS. The following l i s t  includes  i tems t y p i c a l l y  
purchased a s  p a r t  of the  cons t ruc t ion  and furnishing of an a i r p o r t  rescue and f i r e -  
f i g h t i n g  s t a t i o n .  

a .  General Equipment (Mechanical) .  

( 1 )  Air Compressor 
( 2 )  Hoist  
( 3  Emergency Back-up 
( 4 )  Vehicle Washing System 

b. E l e c t r o n i c  Equipment. 

( 1 )  Alarm System 
( 2 )  Clocks 
( 3 )  Doorbell 
4  Elapsed Time Ind ica to r  
( 5 )  Intercom system 
( 6 )  Radio Monitor 
( 7 )  Radios 
( 8 )  Recording Systems 
( 9 )  Telephones 

c .  Lights .  

( 1 Emergency Lights  
( 2 )  General Lights  
( 3 )  Night Lights  

d .  Hardware. 

( 1 )  Doors and Equipment 
( 2)  S l i d i n g  P a r t i t i o n  

e .  Specia l ized Hardware. 

( 1 Doorway Rol le r s  (hose-drying room) 
( 2 )  Foam Pump (permanent 
( 3 )  S l i d e  Poles  

f .  T o i l e t  F a c i l i t i e s .  

( 1 )  Drinking Fountain 
( 2 )  F i x t u r e s  
( 3 )  Handicapped Hand and Guard R a i l s  
( 4 )  J a n i t o r  Mop Rack 
( 5 )  Mirrors 
( 6 )  Paper Towel Dispensers 
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( 7 )  S a n i t a r y  N a p k i n  D i s p e n s e r s  a n d  D i s p o s a l s  
( 8 )  S i n k s  
( 9 )  S o a p  D i s p e n s e r s  

( 1 0 )  T o i l e t s  
( 11 T o i l e t  T i s s u e  D i s p e n s e r s  
( 1 2 )  Was te  R e c e p t a c l e s  

g .  F u r n i t u r e  B u i l t - i n .  

h . K i t c h e n  E q u i p m e n t .  

i .  F i r e  P r o t e c t i o n .  

( 1 )  E n t r y  S y s t e m  
( 2 )  F i r e  E x t i n g u i s h e r s  
( 3 )  Smoke D e t e c t o r s  
(4) S p r i n k l e r  S y s t e m s  

TYPICAL FIRE STATION ACCESSORIES. 

a .  S p e c i a l i z e d  Hardware .  

Axes  
B r e a t h i n g  A p p a r a t u s  
Hose  Racks  
H o s e ,  W a s h e r ,  a n d  D r y e r  
Pump ( f o a m )  
R e f i l l i n g  Equ ipmen t  
S a f e t y  M i r r o r s  
S i m u l a t o r s  
S k i n  and SCUBA Equ ipmen t  
S p a r e  C y l i n d e r s  
S t r e t c h e r s  
T r a i l e r ,  F i r e f i g h t i n g  

b .  T r a i n i n g .  

( 1 )  M a n n e q u i n s ,  T r a i n i n g  
( 2 )  S l i d e  P r o j e c t o r  
( 3 )  V i d e o  C a s s e t t e  R e c o r d e r  
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APPENDIX 3  EQUIPMENT PURCHASING CONSIDERATIONS 

The f o l l o w i n g  q u e s t i o n s  a r e  among t h o s e  t h a t  need t o  b e  a d d r e s s e d  f o r  e a c h  p i e c e  o f  
e q u i p m e n t  : 

How many a r e  n e e d e d  now and  i n  t h e  f u t u r e ?  

What s i z e s  and  t y p e s  w i l l  b e  r e q u i r e d ?  

Where s h o u l d  t h e  item b e  s t o r e d ?  

Are t h e r e  a n y  s p e c i a l  s t o r a g e  o r  h a n d l i n g  p r o b l e m s  a s s o c i a t e d  w i t h  i t ?  

What i s  t h e  i n t e n d e d  f u n c t i o n ?  

W i l l  t h i s  i t e m  r e q u i r e  o t h e r  e q u i p m e n t  t o  s u p p o r t  i t ?  If s o ,  w h a t ?  

Can a n  a l t e r n a t i v e  item be u s e d ?  

Is t h e  item r e a l l y  n e e d e d  now o r  c a n  i t  b e  a c q u i r e d  l a t e r ?  

How o f t e n  w i l l  t h i s  item b e  u s e d ?  

1 0 .  Why i s  t h i s  item n e e d e d ?  

1 1 .  Who w i l l  u s e  t h i s  item o r  b e  a f f e c t e d  by i t ?  

1 2 .  Who w i l l  m a i n t a i n  t h e  item a n d  how? 

1 3 .  Are s p e c i a l  t o o l s  r e q u i r e d  t o  m a i n t a i n  i t ?  

1 4 .  W i l l  t h e  item s e r v e  i t s  i n t e n d e d  p u r p o s e ?  

1 5 .  W i l l  t h e  item i n t e r f e r e  w i t h  a n o t h e r  i t e m ?  

1 6 .  What i s  t h e  u s e f u l  l i f e  o f  t h e  item a n d  w i l l  a r e p l a c e m e n t  b e  e a s i l y  a t t a i n a b l e ?  

17. Does t h e  i t e m  need t o  b e  d i s t i n g u i s h e d  f rom a n o t h e r  s i m i l a r  i t e m ?  I f  s o ,  how? 

18. Does t h e  item n e e d  t o  b e  s e c u r e d ?  

1 (and 2 )  
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APPENDIX 4. RESOURCES A N D  RELATED READING M A T E R I A L  

1 .  ORGANIZATIONS. 

a .  S t a t i o n  Design. 

American Soc ie ty  of Heat ing,  Ref r ige ra t ing  and Air Condit ioning Engineers 
( ASHRAE ) 
1791 T u l l i e  C i r c l e ,  NE 
A t l a n t a ,  Georgia 30329 
( 404 ) 636-8400 

American Insurance Associa t ion 
Engineering and Safe ty  Serv ice  
85 John S t r e e t  
New York, NY 

American Petroleum I n s t i t u t e  ( A P I )  
1220 L S t r e e t  NW 
Washington, D C .  20005 

American National  Standard I n s t i t u t e ,  Inc .  (ANSI ) 
1430 Broadway 
New York, NY 10018 

The A r c h i t e c t u r a l  and Transpor ta t ion  Compliance Board 
Washington, D . C .  
(202)  245-1801 

Federal  Aviation Administrat ion (FAA) 
800 Independence Avenue, SW 
Washington, D C .  20591 

I l l u m i n a t i n g  Engineering Soc ie ty  ( IES)  
345 East  47th S t r e e t  
New York, NY 10017 
(212)  705-7920 

I n t e r n a t i o n a l  C i v i l  Aviation Organization ( I C A O )  
1000 Sherbrooke S t r e e t ,  West 
Montreal ,  Quebec 
Canada H3A 2R2 
( 51 4 285-8222 

National  F i r e  P r o t e c t i o n  Associa t ion (NFPA) 
60 Batterymarch Park 
Quincy,  MA 02269 

National  Concrete Masonry Associa t ion ( N C M A )  
2302 Horse Pen Road 
P .O .  Box 781 
Herndon, VA 22070 
(703)  435-4900 
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N a t i o n a l  E l e c t r i c a l  M a n u f a c t u r e s  A s s o c i a t i o n  (NEMA) 
2101 L S t r e e t  NW 
W a s h i n g t o n ,  DC 20037 

N a t i o n a l  Plumbing Code (ASME ) 
345  E 4 7 t h  S t r e e t  
New York,  NY 10017.  

O c c u p a t i o n a l  S a f e t y  and H e a l t h  A d m i n i s t r a t i o n  (OSHA) 
U.S. D e p t .  o f  Labor  
Commerce C l e a r i n g  House ,  I n c .  
4020 W .  G l e n l a k e  Ave. 
C h i c a g o ,  I L  60646.  

b .  B u i l d i n g  Codes.  

B u i l d i n g  O f f i c i a l s  and  Code A d m i n i s t r a t o r  
4051 West F l o s s m o o r  Road 
C o u n t r y  Club  H i l l s ,  IL  60477 
( 3 1 2 )  799-2300 

I n t e r n a t i o n a l  C o n f e r e n c e  o f  B u i l d i n g  O f f i c i a l s  
5 0  S o u t h  R o n l e s  
P a s a d e n a ,  C a l i f o r n i a  91101. 

c .  K i t c h e n  D e s i g n .  

N a t i o n a l  K i t c h e n  C a b i n e t  A s s o c i a t i o n  
P.O. Box 6830 
F a l l s  Church ,  VA 22046 
( 7 0 3 )  237-7580 

S o c i e t y  o f  C e r t i f i e d  K i t c h e n  D e s i g n e r s  
124 Main S t r e e t  
H a c k e t t s t o w n ,  N J  
( 201 ) 852-0033 

2 .  READING MATERIALS. 

a .  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n .  FAA A C  c a n  be o b t a i n e d  by w r i t i n g  t o :  
DOT, U t i l i z a t i o n  and S t o r a g e  S e c t i o n ,  M-443.2, W a s h i n g t o n ,  D C . ,  20590. 

A C  150/5070-6A, A i r p o r t  M a s t e r  P l a n s .  

A C  150/5100-14A, A r c h i t e c t u r a l ,  E n g i n e e r i n g ,  and P l a n n i n g  C o n s u l t a n t  
S e r v i c e s  f o r  A i r p o r t  G r a n t  P r o j e c t s .  

A C  150/5210-13,  Wate r  Rescue P l a n s ,  F a c i l i t i e s ,  and Equipment .  

A C  150/5220-4A, Wate r  S u p p l y  Sys tem f o r  A i r c r a f t  F i r e  and Rescue  
P r o t e c t i o n .  

A C  150/5220-14,  A i r p o r t  F i r e  and  Rescue  V e h i c l e  S p e c i f i c a t i o n  G u i d e .  
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AC 150/5300-gA, Predes ign ,  P reb id ,  and Precons t ruc t ion  f o r  Airport  Grant 
P r o j e c t s .  

A C  150/5360-11, Energy Conservation f o r  Airpor t  Bui ld ings .  

A C  150/5370-2C, Operat ional  S a f e t y  on Ai rpor t s  During Const ruct ion.  

AC 150/5370-12, Q u a l i t y  Control  of Construction f o r  Airpor t  Grant P r o j e c t s .  

FAA-RD-78-105, F u l l - s c a l e  F i r e  Modeling Tests  of a  Compact Rapid Response 
Foam and Dry Chemical Powder Dispensing System. 
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